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A va lid  critic ism  against the poor perforniar.ee o f many 
agricu ltural extension services in coconut prodnc.-ng countries 
is  that the services do not hare or know -¿hat to 7extend*. A 
sim ilar analogy can be applied to a consultancy sen  ice  on 
oooonut processing technology.

''fv^cLsteriog" coconut processes applied in the APCC 
countries, may be a simple achievement and considered unimportant, 
whan one views the deluge o f impressively formulated and id en tified  
objectives and programmes pouring out o f  international agencies 
and institu tions, ihe fa c t is ,  that the disappointments from two 
ON Development Decades, could be traced to the fa ilu re  to execute 
the basic "Hoae Work" essen tia l fo r  achieving the ultimate 
ob jectives.

UNIDO, which concieved and supervised the execution o f 
th is pro ject, r ig h t fu lly  own3 the en tire  cred it fo r  an important 
programme o f meaningful benefits to APCC and AFCC member countries. 
UNIDO has provided APCC with a firm  basis from which APCC most now 
build and develop an essential service to thcce countries and 
individual* re lia n t an the oooonut fo r  th e ir  economic survival.

//

l-7 . ■> 7
v  - r ' -v ' *
Godofredo P Reyes Jr 

Director *

D
\

P

13 June I960.



i l

DiTRODCCTICM

The United Matiena Industrial DevelepMsnt Organisation, Vienna, 
funded and executed this project "Establishment of Coconut Processing 

Technology Consultancy Service* for thr» Asian and Pacific Coconut 

Comnunity based in Jakarta. The project wa* initiated in 1978 and 

completed within 18 Month*.

Coconut Prccesee*, commercial and household, applied in the 

APCC member countries were documented in individual technology sheets by 

Consultants for specialieed areas and by the Project P.anager/Coco nut 

Processing Technologist. Each technology sheet carries a product code, 

based on the Customs Cooperation Council nomenclature (CCCJJ) which has 

repliced the Brussels T&ilff Nonexluture (BTK). This facilitates easy 

¿fsrence to determine import or export duties, freight rates, etc, as 

well as coding for library systems. «here there are co-product6 or by

products in a process, only the main product has been taken into 

consideration for coding.

The immediate objective of the project is  to make the techno

logy sheets available tv »11 concerned as a "Consultancy Service" in 

the framework of technical co-operation among developing countries and 

others interested in improving the coconut proeeasing discipline.

The technology documented is not only on major corwtercial 

processes but also on the hitherto, cccewhat neglected, rural and house

hold prnceases. These processes offer a large scope for further develop

ment with appropriate and suitably scaled technology, in order to bring 

about the connerclaIllation of new or improved products.

The development of tne Coconut Processing Sector through 

technical cooperation in existing coaswrciel proceeseo and tbs improvement 

of rural and household products, could mean higher incomes and batter 

living conditions for several hundred million people living in the coconut 

areas of the world.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

AND ASIAN & PACIFIC COCONUT COMMUNITY

"Conauitancy Service on Coconut Procasaing Technology* 

( Pro 'act UF/RAS/78/OA9)

This docuaent la one o f 71I  parta: -

PART I  

PART I I  

PART I I I  

PART JV 

PART V 

PART VI 

PART V II

COCONUT HARVESTING AND CCFRA MANUFACTURE

COCONUT OIL EXTRACTION

COCONUT OIL REFINING AND MODIFICATION

DESICCATED COCONUT MANUFACTURE

DOMESTIC COCONUT FOOD DPjOCESSES

COCONUT COIR FIBRE AND PRODUCTS

COCONUT SHELL PRODUCTS AND OTHER PROCESSES

These Technology a he et a have been prepared by

P.C. C&tan/voan, UNIDO Consultant on o i l  « t r a c t io n

H.B.V, Patterson, UNIDO Conaultant on o i l  refin ing

P.M. Abaca, UNIDO Consultant on non trad ition a l food

T.K,G. Ranaainghe, UNIDO F ’o > c t  Manager/Coconut Processing Technologist.

?979/!980



Consultancy S e rv ic e  on '.UT. rTCCOSS ecnr.oiogy

UXISC/AFCC Fro '.get lT/KAo/7fl/V9

РАНТ II

СОСС ITL iuXTKAITICN

Li3t of Technolr.fty sheets

Sheet number Name of Tec.onolof’y sr.eet

.1/1 Introduction to mechanical arid solvent 

extraction of coconut o il

1

II/2 Full-Press Mechanical extraction plant 

(double-pressing) - A T  copra/day

31

II/3 Full-Press Mechanical extraction plant 

( r o l l  and press) -  20 T copra/day

3?

1 1 / k Full-Press Mechanical extraction plant 

-  50 T copra/aay

A3

U/5 Full-Preea Mechanical extraction plant 

-  l50 T copra/day

5 1S »

II/6 Full-Press Mechanical extraction plant 

-  250 T copra/day

о 0

n / i Prepress ar-d Solvent extraction pi,ant 

-  150 T copra/day

ЬЯ

H/8 Pull-Solvent extraction plant 

proposed by C.M.B. -  151 T copra/day

77

H/9 Oil and flour through edible copra 

proposed by Anderson -  150 T cop”a/day

95

Oil from fresh nuts-proposed plant by Anderson 10b

- 250 T husked nuts/day
Il/lO



Product code CCCN 15-07 i  

Technolo^r sheet no П  / 1

1

Ш1ГБР NATICN5 INDUSTRIAL DEVEIOPMSNT ORGAN!3ATICN 

AND ASIAN к РАД FI C COCONTT OOHMJKITY 

* Consultancy Service on Coconut Processing rochnology"

(P ro jec t UF/HAS/78/OU9)

1, Technology sheet for i : INTP.OD’JCTTON TO MECHANICAL

AMD SOLVENT EXTRACTION OF COCON'JT OIL

2, Паев of fin ished products :

' 2.1 Coocnut o il

Coconut o i l  has both food and industria l uses.

I t  is  processed in to  cooking o ils  and edible o ils .  Edible 

o il is  used as "butter fa t "  substitute in the manufacture o f 

" f i l l e d  m ilk". Hydrogenated fa ta  in  the manufacture o f 

"vegetable la rdM and baker'e margarine.

In  industry, coconut o i l  ie  U3ed in the manufacture o f 

pure coconut o i l  soaps; with ta llow , i t  is  la rge ly  used in the 

manufacture o f t o i le t  and laundry soaps. In i t ' s  modified or 

or ig in a l form, i t  is  used ae a veh icle in the paint and varnish 

industary. Coconut o i l  i e  also processed into methyl esters, 

fa t ty  acids, and fa t ty  alcohols. These intermediate product.'» 

are the raw materials in  the manufacture o f detergen w3 у L/J. cl s t i-  

c iaere, surfactants, em ulsifiers and other organic chemical 

products.

2.2 Copra cake or meal

Copra cake or meal la  used as an ingredient in the 

blending o f  animal feeds. Due to the poor condition of the 

aea l, i t  has a low price and a lim ited  market. Because of 

i t ' s  a f l i toxin content, всю» countries have stopped using i t  

in  animal feeds.



2

2.

I f  edible -  grade copra is  used, and processing 

plants are modified fo r  sanitary operations, edible copra 

meal can be produced. With about 21^ protein , 53? carbo

hydrates and sign ificant quantities o f amino acids, edible 

coconut rual has a good poten tia l as food. Edible coconut 

flou r (pulverized edible coconut meal) has been proven 

to be a good admixture fo r  wheat flou r and a neat extender.

With about 1; m illion  tonnes o f copra produced a year in 

the APOC region, about 1.2 m illion  tonnes o f ed ib le coconut 

flou r can bs produced.

3# Country o f or ig in

Mechanical and Solvent extraction is  standard technology 

that has been daveloped in the vegetable o i l  industry. Equipment 

oan be obtained from various manufacturers around the world.

U. Equipment

See section 8 fo r  p a rtia l l i s t  o f equipment manufacturers.

Details o f equipment fo r  sp ec ific  plant capacities are given in the 

respective technology sheets.

An o i l  extraction plant requires auxiliary  equipment for 

operation. These include a steam b o ile r , a power supply, and a 

source o f water. The capacities and design o f these equipments 

depend upon the requirements of the plant, and the loca l conditions.

Steam boilers may be o i l  f ir e d  or fueled by indigenous fuels 

l ik e  firewood, coconut sh e lls , coconut hu3ks, coconut trunks and 

fronds. E le c tr ic ity  may be provided by d iese l engine driven generating 

units, steam turbins generators, or supplied from outside sources.

Water may be pumped from deep wells and r ive rs  or supplied from

external aoumoes. A cooling tower fo r  rec ircu lation  o f condenser

water and cooling waters are usually in sta lled  to reduce water consumption,



5. Process of oil extraction

Copra, the primary product of the coconut industry; is  

produced by drying the kernel of mature coconuts. Th. quality of 

copra depends uoon several factors, namely: the maturity of the 

aita, the extent and conditions of drying; the storage and handl

ing conditions; and to sons extent, the variety o f the coconut trees.

The overall objectives of extracting o il in the copra 

producing countries are tot -

(4 ) Produce o i l  fo r  further processing o r u t iliz a t io n

(b ) Sup* y the demand for o il and meal both in the 

local and foreign market;

(c ) Achieve an economic advantage;

(d ) Extend storage l i f e  and reduce storage loss, and

(e ) Achieve marketing flex ib ility .

The six basio steps in the process of o il extraction are: -

1. Copra storage

2. Preparation of copra

3. Oil extraction 

Full-press method 

Prepress-Solvent ’ ethod 

Full-solvent method

U* Processing of the extracted o il

5. Processing of the meal

6. Storage of products

5«1 Copra Storage

The main purpose of copra storage is  to provide a 

buffer stock of copra to make up for differences between copra 

deliveries and copra processed. Incidentally, the storage performs 

two functions important for o il extraction: to dry the copra, and 

vo equalise the moisture content of copra prior to processing.
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F a c ilit ie s  fo r  crpra storage vary from plant, but the 

basic requirements fo r  good storage are:

1. Protection fra. the elements and pests;

2. Adequate v en tilla t io n

3. S u ffic ien t storage space; and

U. Suitable equipment fo r  handling and movement of copra.

In large plants, a separate building (copra bodega) is  

used fox* copra storage. In small plants, the copra may be stored 

in  an empty space within the m ill building.

P ilin g  o f copra in large bodegas is  arranged to fa c i l ita te  

f i r s t - in ,  firs t-o u t withdrawals so that the copra with least 

moisture is  processed f i r s t  and new copra d e live r ies  allowed to 

dry in  storage pefore processing.

$.2 Preparation o f copra

The purpose of copra preparation is  to cut i t  to the right 

s ize , dry i t  to  the required moisture content, heat i t  to the right 

temperature, keep i t  at the righ t temperature fo r  a su ffic ien t 

period o f time, and form i t  to the right shape, before i t  is  

subjected to extraction process, drindir^ the copra opens the 

o ils  c e lls  to expose the o i l  fo r  extraction. Koisture content 

a ffe c ts  the e ffic ien cy  o f extraction. Increasing the temperature 

reduces the v iscos ity  o f the o i l  fo r  easier flow , while keeping 

the material at a high temperature fo r  a period o f time coagulates 

the proteins to reduce resistance to o i l  flow  through the material 

during extraction.

For solvent extrautlor., the material should have a 

maximum contact area with the solvent, the partic les  should be 

large enough to avoid erosion o f the material or clogging o f the 

extractor basket perforations. Thu shape o f the partic les  should 

e f fe c t  good percolation o f the solvent through the bed o f mute- 

r ia ls .
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The equipment fo r  size reduction and partic le  formation 

arei hammer m ills ; peg m ills , disk m ills ; ro lle rs  and fiakers.

The m ills  break the m aterial to the desired s izes; the ro lle rs  

break and compress large partic les  l e f t  out a fte r  crushing, and 

grinding; while the flakers compress t> • material into thin and 

firm  flakes suitable fo r  solvent extraction. The size reduction 

equipment- should not generate too much heat to cause excessive 

temperature r ise  o f  the material which may cause darkening o f the 

o i l .

The equipment used fo r  drying and preheating are dryers, 

cookers, and conditioners. The design of these equipments are o f 

two general types: the multi-decked k e ttle  type, with steam- 

jacketed pans and revolving stirrer-scrapers; and the horizontal 

drum type, with steam-jacketed wall and rotating stirrer-conveyor 

screws. They are equipped with vapour ducts and exhaust fans.

5.3 O il Extraction

The oil. in  the copra is  removed by e ith er or both o f the 

follow ing processes: pressing or expelling; and solvent extraction 

or leaching. Pressing compresses the o i l  bearing material and 

forces the liqu id  ( o i l )  to escape, but retains the so lid  (cake).

To e ffe c t  e f f ic ie n t  o i l  extraction, maximum pressure shoUd 

be applied on the material and su ffic ien t time should be allowed for 

the o i l  to escape. The temperature o f the material should not be 

allowed to r ise  to a le v e l where the o i l  darkens due to overheating. 

3y convention, the chunky residue extruded out of the expellers or 

press is  ca lled  "copra cake" while the ground copra cake is  caller. 

•■Copra nea3". Others use the term copra cake Tor expeller residues 

regardless o f sixe, while the resicue fro *  solvent extraction is  

called  meal.

In solvent extraction, the o i l  in  the material is  leached 

with a suitable solvent under suitable conditions. In the process, 

o i l  (the soluble m ateria l) is  dissolved by the solvent while the 

meal (the insoluble m aterial) i s  retained unaffected by the solvent.
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The extent o f  extraction i f  a ffected  by the follow ing 

factors: the kind o f  solvent; the temperature o f the solvent;

the ra tio  o f solvent to the meal; the number o f extraction stages; 

the shape o f the partic les ; tha pore-it/  o f the mater:&1; and the 

contact time.

The most common solvent used is  hexane, because o f i t s  

prief , low to x ic ity ; suitable boiling point fo r  recovery and 

handling; and it s  a v a ila b ility . S o lu b ility  o f o i l  in  hexane 

increase with temperature.

The resultant streams from solvent extraction are: the 

m iscella or o il-so lven t solution; and the extracted meal which 

is  composed o f the meal, some solvent, and a i i c t l e  o i l .  The 

solvent in the meal is  removed by heating to bo il o f f  the v o la t ile  

solvent and recovering the solvent by condensation. The solvent 

from the m iscella is  removed and recovered by evaporation and 

condensation. Traces o f solvent l e f t  in  the meal and the o i l  are 

removed by steam stripping under reduced pressure.

There are three general methods o f o i l  extraction: the

fu ll-p ress or mechanical method; the prepress-solvent method or 

mechanical-chemical method; and the fu ll-so lven t or chemical 

method. In the fu ll-p ress method the prepared material is  pressed 

between the screws (worm) and the cage (6 lit te d  s t e l l  bars). 

Pressing may be single or double stage. The extraction pressure 

is  controlled by a choke unit. By adjusting the clearance in  the 

choking device the thickness o f the cake can be adjusted. To 

prevent overheating o f the o i l ,  the shaft 1 :  usually hollow fo r  

water cooling, and o i l  is  sprinkled over the cage oars.

In  the prepress-solvent process, the copra is  p a rtia lly  

deoiled by preliminary low-pressure mechanical extraction, then 

subjected to solvent extraction to remove most o f the o i l  l e f t .

The o i l  content o f'th e  prepressed cake ranges from 16 to 20? fo r  

optimta operations.



The equipment used fa r  the prepressing may be sim ilar to 

expeliere fo r  fu ll-pressing (with adjustments fo r  higher through

put) or a special prepressing expe ller with single fr easing screw.

The equipas at fo r  solvent extraction consist o f  two general types: 

the ro to -c e ll type with c e lls  revolving around a v e r t ic a l axis; 

and the basket type, with baskets tra ve llin g  horizonta lly; while 

the d issolving liqu id  is  sprayed over the material in  counter- 

current flow .

In  the fu ll-so lven t process, the prepared copra is  f i r s t  

subjected to a f i r s t  extraction (p erco la tion ), using the weak 

m iscella from the second extractor ae starting solvent, and producing 

the strong m iscella fo r  o i l  recovery. The extracted meal is then 

flaked and then subjected to a second extraction (immersion) which 

uses fresh solvent as starting solvent and produces the weak mise e lla  

solvent fo r  the f i r s t  extractor.

The solvent with the extracted o i l  is  removed in a De- 

solventi*er-Tcaster (DT). The DTs are e ith er o f  the multidecked 

v e r t ic a l design with steam-heated pans and paddle-scrappers, or 

the horizontal barrel type with rotating conveying paddles attached 

to a horizontal ihaft, and steam -jacketed w alls. They are equip

ped with condensers fo r  solvent recovery and scrubbers to remove en

trained dusts leaving with the vapors. In  some designs, the heat 

with the vapors leaving the DT are used to pre-concentrate the 

m iscella p rio r to evaporation o f the m iscella.

The solvent with the m iscella is  recovered, f i r s t  by an 

evaporator, usually o f the fa ll in g - f i lm  type, where the hexane is 

d is t i l le d  o f f  by ind irect steam heating and then by a stripping 

column where the traces o f hexane in  the o i l  are stripped oy steam 

under vacuum. The water-hexane vapors from the stripper are 

condensed and collected  in  a water-hexane separator where hexane 

is  separated by gravity  from the water. The hexane separated is  

decanted and reueed in  the extraction.



8
-  8 -

Vent vapore of hexane from the extractors and condensers 

are recovered in a vent rec-^eiy system where the hexane is  

absorbed by mineral o il. TLie hexane is  recovered from the mine

ra l o i l  by stripping and recycled to the extractor.

In some plants the miscella leaving the extractor is  

filtered  before i t  is  fed to the evaporator. In certain types o f  

extractors, the miscella is  clear enough for evaporation, without 

filteration .

$.U Processing of tha Extracted Oil

The o il from the expeliere contain substantial quantities 

of solids (foots) that should be removed before the o il is  pumped 

to the storage tanks. The o i l  is cleaned in two stages: First

by settling and screening, and then by filteration . The screening 

equipment is a rectangular steel tank equipped with a contimoua 

drag chain conveyor with scraper blades which scoop the settled 

solids and l i f t  them over a fine screen for drainage at one end 

of the screening tank and are conveyed back to the expeliera to be 

mixed with the copra.

The filtering equipment is  generally a plate and frame 

f i lt e r  press with canvass filtering  media. Some plants use leaf 

f i lte rs  with perforated steel filterin g  leaves. The foots or 

f i l t e r  cake from the f i lte rs  are recycled to the expeliera for 

o il  extraction.

The o i l  product from solvent extraction is  free  o f solids.

It  leaves the stripping column at about 120°C. The o il is  coolea 

then pumped to the storage tanks through the o il meter.

5.5 Processing the Copra heal

The copra caice leaving the expeliere are at about IIC^C.

They are copied through a cake cooler. The cakes cascade down 

the cooler ba ffles  and are cooled by -  cross-flow o f cool a ir 

from blowers. A fter cooling they are ground to fin e  partic les 

by hammer m ills  or disk m ills . The ground cakes may be bagged
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for the local market or the pelletized for export. I f  they are 

to be pelletized, they are f i r s t  moistened with water to about 

moisture and then fed to the pellet m ill. Moistening the 

meal improves the pelleting property of the meal. Increasing 

the moisture content of pellets to about 12J i s  required i f  the 

product is  to be exported.

.6 Storage of Products

The o il  is  stored in  vertical cylindrical storage tanks 

usually made of steel. Since they a n  usually installed outside 

the buildings, they are equipped with covers, usually conical.

Top and bottom manholes are provided fo r cleaning.

The capacity of the tanks depend upon several factors, 

such as:

1. The capacity of the plant

2. The frequency and volume of withdrawals

?, Marketing factors.

I f  the o il is  to be shipped out to the market, the minimum 

o il storage capacity should be the volume of the biggest shipment. 

Normally storage should provide fo r 1$ days production of o il.

The unpelletized cake should be bagged in woven 3acks and 

stacked on pellets, about 10 high, in the meal bodega. This pro- 

vides for adequate ventillation and easier handling. Pelletized  

meal for export may be bagged before storage or stored in frov 

depending on the shipment system.

It is hazardous to store unpelletized meal in bulk for lorçj 

periods. I f  they have to be stored unbagged, the piles should be 

kept small and should be turned over as frequently as necessary 

to prevent spontaneous burning. Pellets require special equipment 

requiring added investment which small plants may not afford. 

However, meal for exports have to be palletized fo r safer and 

easier handily and conveying.
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Is a rule the o il content of copra Beal should not 

exceed 10} and the ncisture content should not exceed 12}. The 

sub of the o il content and the moisture content should not 

exceed 18}«

6. flow diagrams

The following flow diagrams are attached

6.1 Simplified general flow diagram -  copra o il extraction

6.2 Flow sheet for aechanical extraction

6.3 Flow sheet for solvent extraction

6.U Flow sheet for a full-press extraction plant by 

Anderson I.5.E.C.

6.5 Flow sheet for a prepress extraction plant by 

Fried Krupp

6.6 Flow sheet for a prepress solvent extraction plant by 

Fried Krupp

6.7 Flow sheet for copra preparation for fall-solvent 

extraction plant hF C.F..B.

6cfi Slow sheet for full-solvent extraction plant by C.F.B.
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MschantodM Olgawtnnung
M»ctv»nlc«l on attraction 
Extraction irradian) ̂ u« d'hulla 
Extracción macAnlca da acalla

Rohfilgawlnnung 
Cruda oil production 
Extraction d'hulla bruta 
Extracción da acalta crudo
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I 10 O lbah ílle r I 11 Olfiimp*
10 8<*>iH*r-Sho
11 Abeackweaga 
14 BcTtllfarbachec

i 10 Bacftarwarfce 
10 FOrd«r»<*wtecfc*fl 
■ Sul lu r  Oigawlnnung 

I ! I  A bgea id ite  BcMllar 
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I 1 Heating h•411*
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S OH foot» vibrating k r r  , 
4 Tank for oil with foot»

1 0 Filter pi*»» pump
•  Crude oil fiitor
7 Intermediate o iltenk
•  Oil pump
•  OH balance

10 OH lank
11 OH pump 
I t  Cake bln

I 10 Bagging balança 
14 Cake breaker 

• 11 Bucket elevator
' I 10 Worm conveyor
i B Seed for o il production
1 F. Bagged cake
I t  Pre-pr«»e«d cake

O Crude oil

I 1 Chêuttolf 
2 P re tte  A vi»

, i S Temi» vibrant pour Ir 
I ! aéparaiion fin» pied» 
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1 Caidara
2 Prania Conilnua
I  Criba da vibración para 

elim inar lo» poioa
4 Tanqua para «calta turb
B Bomba de fill*o-pren»a
0 Filtro para acati# crudo
7 Tanqua ir.tarmadio nata

acaita
1 Bomba para aceita 
0 Balan i#  para acalla

10 Tanque para acalla
11 Bomba para acalla
12 6<io para lortaa
13 Ra'ania  an»acadora
14 Trituradora da tona»
’ S fcievedove» d» cangilón. 
'S Trantportadore» t in  fin 
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;>•» acalle
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LCsungsmit'.elextraktlon 
Solvent Extraction 
Extraction par solvant 
Extracción da sóbrente

Extraktlonsanlago 
Extraction plant 
Installation d’oxtractlon 
Planta da extracción

! 1 Riffelwclzwerk
! 2 Warmepfanne
¡ 3 Quotssi-.wa'rv.erk
I 4 P.stocel-Extrakreur 
i 5 Miscaba-Ecbaitar 
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1 Set of fluted breaker rolls
2 hoa.imj kettle
3 Flaking i..¡It
4 Rotoco! extractor
5 Misceüa tank 
S Miccclia pump
7 Evaporator
8 Meal e'evator
9 □asatvar.tizar toaster

10 Lump n-::l
11 Sagging baiar.ce
12 Condansar
13 So.var.t water separator 
2 Sead for ci! production

(soybeans) 
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H Meal
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8 EM.’afacf A farine 
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1?. Condenseur
13 Séparateur sclvant/eau 
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(graines de soyaj 
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G Huüo brute 
H Farine

1 T ,..jradsra  de rodiPos 
estriados

2 Cs'dera
3 Molino r.; Isstsdsr
4 Ettlraclsr Solocol
5 Tangua para mlscala
6 Bomba para miscola
7 Evaporr 'or
8 F.iOirndor para barina
9 Desolvcntizador-tûstador

10 P.ornpsdsra do Lolas
11 2 :,lama e.rsacadora
12 Candor,sr.dor
13 Separador da 

dlsolvant j  y agua
O SoTiii’ a pera la oxtracclôn 
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(habaa de 3oya)
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S 0 LV £ N  r E X T R A C T I O N  P R O C E S S

PRE-PRESSING PLANT

NO DESORPTIONS  

t  COPRA Ba la n c e  

3 TR/.HP IRCN SCRaR aTOP

a c o pr a  c u t t e r  

7 0OU8LE TLi/TED BREAKER ROLL

I I  E L  A i* IN C  R O L L

.? CONDITIONED

17 EXHAUST BLO\v̂ .R
IS AUTOMATIC E X P E LLE E

20 V IB R A T IO N  S C R E E N

i t  OIL TA N K

H  OIL r iL T E R

M  OIL TA. IK

15 OIL PUMP

16 OIL B ALA N C E

77 OIL T A N K

18 OIL PU M P

P R I E. O K R U P P  G M B H

KRUPP
MASGHINENFA0RIKEN h a H j m c i  m a * c i '.i n i m « a 'j

OAT it

FLOWSHEET CpPRA OIL MILL
ppp-p*er6**» piant 6.5
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extraction  p la n t
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FILTER PUMP 
MAIN EVAPORATOR 
PORT EVAPORATOR 
M iK E llA  AJMP
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COMDC H &£ K
■_-VO*v.

v a c u u m  p u m p  
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WASTE W A IT * PUMP 
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P lL L C T i l lR f i  PREfcS 
P e u L lT  COOLER 
I«TC A n £OIATC TAN*

I

F R I E D K R U P P

K R U P P
MASCHINENFABRJKEN hAR BURGER MASCHlNENBAU

FLOWSHEET COPRA Oil MILL
SOLVENT EXTRACTIONPLANT 6.6
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FOR FULL-SOUVENT EXTRACTION PROCESS

(3) FIRST-PASS COPRA BREAKER 

Q  SECOND-PASS COPRA BREAKER

(3) BUCKET ELEVATOR 

@ COOKER CONDITIONER 

@ BUCKET ELEVATOR 

®  RCTART TYPE MAGNETIC SEPARATOR 

®  TWO -H IC H  ROLLER MILL 

®  CHAIN CONVEYOR

67

COSTRUZIONI MECCANICHE BERNARDINI
VIA DELLA PETRONEI.LA OOOAÙ POME ZIA (ROME) ITA LY
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SIMPLIFIED STANDARD FL0W3HEE1  
•Q I REX 4 0 *
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7. TIPI CAL TECHNICAL DATA ON COCONUT OIL EXTRACTION

A. Normal operating conditions from a Pull-Press O il M ill.

1. COPRA BODEGA

a. Moisture content o f copra received -  7

b. O il content o f  copra received -  55

c. Partic le  size o f copra received -  3

d. Storage tine in Bodega -  10

e. Moisture content o f copra withdraw to  M ill -  7

f .  O il content o f  copra withdraw to M ill -  60

2. PHB-OiiUSHZR

a. Size o f copra fed to Pre-Crusher -  3

b. Size o f crushed copra -  6

3. HAMHER MILL

a. Size o f copra fed to Harmer M ill -  6

b. Size o f copra a fte r  Hammer M ill -  1.5

4. PRE-DRIERS

a. Moisture content o f  copra entering Pre-Dryer- 6

b. Moisture content o f  copra a fte r  Pre-Dryer -  4

5. COOKER

a. Temperature o f copra entering Cooker - 105

b. Temperature o f copra leaving Cooker - 110

c. Residence time of copra in Cooker - 25

6. CONDITIONER

a. Temperature in  Conditioner - 115°(

b. Residence lime o f copra in Conditioner - 15

65^

6 cm across 

20 days

65^

6 cm 

12 on

12 mm

3 ma

12,3

11 J°C 

115°C

30 minutes

20 minutes
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7. EXPELLER

8.

9.

10.

11.

12.

13.

a. Moisture content o f  copra entering Expeller

b. O il content o f copra entering Expeller

c. S ize o f  copra entering Expeller

d. Temperature o f copra entering Expeller

e. Temperature o f  o i l  leaving Qcpeller

f .  Tenporature o f cake leaving Expeller

g. Residual o i l  content o f cake

h. Moisture in cake

i .  Thickness o f cake

CAKE COOLER

a. Temperature o f cake entering Cooler

b. Temperature o f cake leaving Cooler

SCREENING TANK

a. Foots in o i l  entering Screening Tank

b. Foots in o i l  leaving Screening Tank

FILTER PRESS

a. Foots in o i l  entering F ilte r  Press

b. Foots in o i l  leaving F ilt e r  Press

c. Pressure in F ilte r  Press

CAKE BREAKER (HAMMER MILL)

a. Sixe o f  meal leaving Cake Breaker -  75i smaller 

HUMIDIFIER

a. Moisture content o f  meal entering Humidifier

b. Moisture content o f  meal leaving Humidifier

PELLET MILL

2 - 7f>
62 - 68i

1.5 - 3 nm

115 - 120°C

95 - 105°C

90 - 105°C

6 - 8i

1 - n

10 mm (approx)

95 - 105°C

60 - 65°C

•

20 - 30 i

5 - 10*

5 - io i

N il

3 - 4 atm

than 1.5 nsu

2 - %

10 - \2%

50 - 6o°ca. Temperature of meal entering P e lle t M ill
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b. Temperature o f  p e lle ts  leaving P e lle t K i l l

c. Moisture content o f p e llets

d. Sise o f  p a lle t »  -  10ns diameter by about 12m

y\j \J

10 -  12*

1 PKT.T.KT GOO Lin

a. Temperature o f p e lle ts  entering Cooler

b. Temperature o f  p e lle ts  leaving Cooler

80 90°C

60 -  65°-

15. OIL STORAGE TANK

a. , Temperature o f  o i l  i r  storage -  30 -  A0°C

b. Moisture content on o i l  in storage -  less  than 0.2*

c. Color o f  o i l  : 6 -  8R, 36-A8Y (5^ " c e l l )

B. Operating Conditions from a Small-Scale Full-Press O il M ill

a. Moisture content o f copra -  8 -  10*

b. O il content o f  copra -  60 -  63*

c. Size o f copra leaving Crusher -  3 -  6 mm

d. Moisture content of copra leaving cooker -  3 -  A*

e. O il content o f  cake leaving f i r s t  expeller -  18 -  22*

f .  O il content o f cake leaving 2nd Expeller -  9 -  12*

C. Normal Operations Data from a Pre-Press/Solvent Extraction Plant

1. COPRA BODEGA

•» Copra received : Moisture content -  7 - 1 6 3

Oil Content - 55 -  65*

Partic le  size -  3-6 on. (across)

b. Storage Period : 2 -  A weeks

c. Copra withdrawn from Bodega to M ill

Mixture content 

O il content

7 - 8 *  

60 -  65*
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2. PRE-CRUSHER

a. Size o f  copra feed

b. Size o f  crushed copra

3. HAMMER MILL (GRINDER)

a. Size o f copra feed

b. Size o f  ground copra

4. IRE-DRYER

a. Moisture content o f  copra entering

b. Moisture content o f  copra leaving

5. COOKER

a. Temperature o f copra entering

b. Temperature o f copra leaving

c. Residence time -  2 0 - 3 0  minutes

6. CONDITIONER

a. Temperature o f copra entering

b. Temperature o f copra leaving

c. Residence time -  1 5 - 2 0  minutes

3 -  6 cm

6 -  12 ram

6 -  12 mm 

1.5 -  3 nan

7 - 8 5 6

4 - 5 5 6

85 - 100°C 

105 - 115°C

105 - 115°C 

115 - 120°C

7. EXPELLEE

a. O il content o f  copra entering - 60 - 65.Ì

b. Moisture content o f copra entering - 2 - %

c. Size o f copra entering - :.5 - 3 ram

d. Temperature o f copra entering - 115 - 120°0

e. Temperature o f o i l  leaving expeller - 90 - 100°C

f . Temperature o f cake leaving expeller - 90 - 100°C

g. Residual o i l  in  cake - 16 - 20%

h. Moisture in cake - 2 - h%

Ì . Thickness of cake - 12 - 1 5 rara
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8. CAKE COOLER

a. Temperature ^f cake entering

b. Temperature o f cake leaving

90 -  100°C 

60 -  65°C

9. CAKE BREAKER (GRANULATOR)

a. Size o f cake entering - 5 -  25 ram

b. Size o f cake leaving — 2 -  5 nm

10. EXTRACTOR

a. Size o f cake entering - 2 -  5 mm

b. O il content o f entering cake - 16 “  20,<

c. Extraction temperature - 50 -  55°C

d. Number o f stages - 6 - 1 0

e. O il content o f extracted cake - 0.5 -  2i

f . O il content in m iscella - 10 - i5;i

g. Solvent to feed ra tio — 1 - 1.5

11. MISCELLA EVAPORATOR

a. Evaporation temperature - 100 -  120°C

b. Residual content in o i l  leaving — 0.5 -  1.0Í

12. OIL STRIPPER

a. Stripping temperature - 113 -  120°C

b. Solvent content in stripped o i l — n il

13. DESOLVENTIZER -  TOASTER (D-T)

a. Solvent in entering meal - 40 -  b0%

b. Solvent in  desolventiaed meal - n il

c. Temperature in D-T - 110 -  120°C

14. MEAL COOLER

a. Temperature o f meal entering -

0rsi1O

b. Temperature o f meal leaving - 50 -  60°C
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a, Moisture content o f  meal entering ~ 2

J5. H'JJiIDLFIBB

b. Moisture content o f  meal leaving 10

16. PELLET MILL

a. Temperature of meal entering p e lle t  m ill - 40

b. Moisture content o f p e lle ts - 10

c. O il content o f p e llets - 0.5

d. Size o f p e lle ts — 10

17. STORAGE TANK

a. Temperature o f o i l - 30

b. Moisture content 0.2% or less

c. Color o f o i l  6 -  8H 36-48Y (5^ c e l l )

D. Performance Data from D ifferent Types o f Extraction Plants

1, FULL-PRESS PROGESS (Large-Scale and 2-stnge Meaiun-Scale) 

a. Raw Materials

O il content ~ 62

Molature content -  6

b. Finished Products 

O il in cake

Moisture in o i l  -  not more than Q.2£

Color o f o i l  -  6 -  8R 36-48X (5^ c e l l )

Ó

U t il it ie s  per me'-ric ton o f copra

Steam, 6 atu - 100 ~ 150 kg.

E le c tr ic ity 120 -  ILO kwh

Water 3 -  cu.m.

Extraction

O il y ie ld  

Cake y ie ld

%

12*

50°C 

12*

2%

12 ram

40°C

-  65;

-  8%

-  8*

t i l
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2. PRE-PRESS SOLVENT PROCESS (Large and Medina Scale)

a. Raw materials

O il content 

Moisture content

62 - 65* 

6 - 8 *

b. Finished products

Residual o i l  in cake -  0.5 -  2.0*

Color o f  o i l  -  6 -  8R 36-48T (5^ c e l l )

Moisture in  o i l  -  not more than 0.2*

c. U t i l i t ie s  

Stesa

E le c tr ic ity

Water

Solvent make up

450 -  550 kg per metric ton o f copra 

70 - 90 kwh per metric ton o f copra 

10 -  15 cu.m, per metric ten o f  copra

0.5 •“ 1* o f  pre-press cake feed.

d. Extraction

O il recovery 

Meal recovery

61.5 -  64.5* o f copra 

36 -  32*  o f copra

3, FULL-SOLVENT PROCESS (Large and Medium Scale)

a. Raw Materials

62 -  65* 

6 -  10*
O il Content 

Moisture content

b. Finished Products

Residual o i l  in cake -  0.5 -  2.Ot

Color o f o i l  -  6 -  7P. 36-A8T ($J c e l l )

Moisture in o i l  ~ not more than 0.2*

U t il it ie s

Steam 600 -

E le c tr ic ity 15 -

Water 18 -

Solvent make-up - 0.5 ~

650 kg per metric ton copra 

50 kwh per metric ton copra 

24 cu.m, per metric ton copra 

1.5* o f copra
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d. Extraction

O il recovery -  61.5 -  64.5* o f copra 

Meal recovery -  36 -  32* o f copra

4. FULL-PRESS SMALL SCALE PLANT

a. Raw Materials

O il content 

Moisture content

Y. Finished Products

O il in cake 

Moisture in cake

Moisture in o i l  -  not more than 0.5*

Color o f o i l  -  6 -  8R, 36-¡*81 (5 j  c e l l )

c. U t i l it ie s

Power -  80 -  100 kwh p, ~ ton o f copra

Steam -  200 -  300 kg per ton o f copra

d. Extraction

O il recovery -  55 -  60* o f  copra

Meal recovery -  40 -  35* o f copra

O -  63* 

8 -  10*

9 -  12* 

3 - 5 *



27

- 27 -

8. PARTIAL LIST OF OIL EXTRACTION EWUlFH^NT >Vu??L.umS

(In  Alphabetical order)

8.1 FULL-PRESS EXPELLER

1. Anderson IBBC

19^99 Progress Drive, S trongfie ld , Ohio 44136 USA.

2. Frans Pmuldres 

Stork Aasterdan

1021 JX Ketelstraat 2f P.O.Box. 3007, Amsterdam Holland.

3. French O il K i l l  Machinery Company 

Pique, Ohio, 453S6 USA.

4. Fried Krupp

Harburger Bisen-Und Bronzewerke 

Hamburg 90, West Germany

5. Simon Rosedowna Limited 

Cannon Street, Hull, England

6. United Machinery and Spares LTD. (UKAS)

New Delhi, India

8.2 PRE-PRESS EXPELLEKS

1. Anderson IBEC

19699 Progress Drive S trongfie ld , Ohio 44136 USA.

2. Frans Fmuldress 

Stork Amsterdam

1021 JX Katerstroat 2,

P.O.Box. 3007, Amsterdam Holland.

3. French O il M ill Machinery Company 

Piqua, Ohio 45356 U.S.A.
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4. Fried Krupp

Harfcurger Bieen-Und Bronzeworke 

Hamburg 90, Vie et Germany

5. Masiero Industrial S.A.

Jau Sao Paulo 218 -  219 Brasil

6. Simon Rosedowns

Cannon Street, Hull, England

7. United O il Machinery and Spares LTD (UMAS)

D -  298 Defence Colony, New Delhi, India

8.3 SOLVENT EXTRACTION EQUIPMENT

1. Christiansen it Meyer

Hamburg -  Ilnrburn Aueeenauhlenweg (0 

Meet Germany

2. Construzzioni Meccaniche Bernardini, C.M.B. 

00040 Pomezia (Home) Via Petronella, 2, I ta ly .

3. Crown Iron Works Co.

P.O.Box. 13^4, 1229 Tyler St. N2 

MPLS Minn. 55440 USA.

4. DE SMET

265 Avenue Prince Baudouin 

Edegom-Antverp, Belgium.

5. Dravo Corporation, Chemicals Plnnts Div.

One O liver Plaza, Pittsburg, Pa, 15222 USA.

6. Extraktionstochnik

Geeelschoft Fur Olmuhleneinrichtungen М.Б.Н. 

200 Hamburg 13, Merderstraese 29, Germany
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7. F ra tc lli Gianazza S.F.A.

20025 Legano (I ta l ia n ) V. LE 

Cardona 78/84

8. French O il M ill Machinery Corporation 

Piqua, Ohio, 45356 U.S.A.

9. Fried Krupp Harburger Sisen-Und oronzevwrke 

Hamburg 90, West Germany.

10. H.L.S. LTD Industrial Engineering Canpany 

P.O.Box. 193 Petah -  Tikuah, Is rae l.

11. Lurgi

D -  6000 Frankfurt (Main) 2 

Federal Republic o f Germany

12. Masiero Industrial SA.

Jau Sao Paulo 1?, 200 

P.O.Box. 218 -  219 B razil.

8.4 SMALL OIL KXPELLERS

1. Anderson IBEG

19699 Progress Drive Strongfield , Ohio 44136 USA.

2. China National Machinery Import and Scport Corporation, 

Shantung Branch, 82 Fan Hsiu Road,

Tsigntao, China

3. Frans Fnuldres 

Stork Amsterdam

1021 <ii Ketelstraat 2

P.O.Box. 3007, Amsterdam, Holland.
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4. Hander O il Machinery Go.

Cecoco Chuo Baeki Goshi Kaiska 

P.O.Box. 8 Ibaraki City, Osaka Prof. 

Japan

5. Simon Kosedowns Limited 

Cannon Street, Hull, Ehfciand

6. United O il Machinery and Spares LTD. 

D -  298 Defence Colony

New Delhi -  110024, India

1979P.C.C
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OH IT ED NATIONS INDUSTRIAL D£V£LOPMgOT uRlANI SATIGM 

AMD ASIAN 4 PACIFIC COCONUT COET UNITY 

•Consultancy Sendee on Coconut Processing Technology*

(Project DFAAS/78/OL9)

1. Technology sheet for « FULL-PRESS MECHANICAL EXTRACTION PLANT
( DOIBI£-PRESSING) -  L T COPRA/DAT

2. Osoe of finished product t Oil -  used in the manufacture of cooking o il

end eoepe.

Copra Meal -  Ingredient for animal feeds.

3» Country of Origin i Philippines

li. Squlfeienti

lr.1. Description of Equii»ent

1- Beam-type Platform Scale, capacity 0-500 kg. for copra.

1 -  Copra bin, ii metric ton capacity, wood construction.

1- Copra Grinder, Hander Hasnsr-sdll, capacity 500 kg per hpur. 

With 3-hp motor drive, hopper and impact bare.

Copra Cooker, Hauler Scorcher, l*-ft diameter by 12" depth, 

equiped with paddle-type mixer, discharge gate, and 1 -hp 

motor drive. Heating by Diesel fuel burner, carbon-steel 

construction.

2- Hander H-5U ixpellsre, capacity 150 kg copra per hour each, 

mounted one over the other, equipped with cake breakers, feed 

hopper, and 7 «5-hp motor drivae.

1- Cake grinder, locally-made hawser m ill, capacity 300 kg per 

hour, with feea hopper, catch box, and 2-hp motor drive. 1

1- Keel bin, h metric tone capacity, mild steel construction.
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1- Platform seal* for bagged-cake, beaa-type, capacity $00 kg.

1- Bag-dosing tool (naodla)

2- Settling tank with stationary 20-eaah wir* screen, capacity 

3 too* of o i l  aach.

1- Filtering puap, double-gear type, 60 pai preaeure, capacity 

300 lite rs  per hour, with J-bp actor drive.

1- F ilter Frees, Hander plate - and- trm *  f i lt e r  press, 12" z 12a 
with 16 f raaiee, flashed plate-type, with 100 lite rs  catch- 

tank.

1- Oil pwp, centrifugal type, 500 lite rs  per hour capacity, 

with y-hp drive.

1* Crude o i l  storage tank, 20 tons capacity, s lid  steel 

construction, with o i l  level glass-gauge.

1- Oil pump, for pumping out o il  free storage tank, 30 gpa

capacity, centrifugal-type, with 2-Ip  actor drive, and 20- f t  

1 -inch hose. 1

1- Platfora scale for weighing o i l  in  draws, beaa-type, capacity 

500 kg.

1 -  Orua dosing tool for dosing 55-gellon steal ¿runs,

ii.2, hate ria ls  o f construction- Refer to Equipment decription 

U.3. Cost of qquipaent (as listed)-US$ 32,000 (estimate)

U.U. Capacity- k  aetrio tons of copra par ? k  hours operation.

$. Process

$.1. Prooess flow diagraa- Refer to attached flow sheet (conventional

method)
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$.2. Description o f Procoast

Delivery and Storage of Copra

In n a i l  plants, tbs copra are delivered in various ways.

They ars dell vs rod fay trucks, Jssps, carts, sledge, on bores back, 

and even on tbs shoulder. They are packed In woven sacks of 50 to 

10 0  kilos. In  eapty space Inside the a i l l  serves as copra storage 

and storage tlas is  Dentally aoout a week's supply. Slrce tbs 

oopra is  well exposed, earn drying takes place during the short 

storage period. Hevortbsless, tbs copra purchased are well controlled 

for Moisture content not More than 10% so that after one week storage 

tbs aolsture content should f a l l  to about 7*40.

Copra Transfer and Preparation

The copxa is  transfered frew tbs storage area to the Bln by 

wheelborrovs. Prow the fain the copra is  fed Manually to the grinder. 

While feeding, the operator picks any natal he finds with the copra. 

The copre is  broken to particles of about 1/16* to 1/U*. The ground 

copra ia  then fed into a Cooker.

The Cooker is  a shallow cylindrical pan with a notor-driven 

scraper-mixer. Heat is  supplied from  under the Cooker by a diesel 

fuel burner. A batch of copra is  transfered into the Cooker to about 

h a lf-fu ll and is  cooked for about half an hour or until the copra is  

"cooked". The cooked copra contains about 3% moisture. At the end 

of the cooking the discharge gate of the Cooker is  opened and the 

copra is  discharged into a container where sons cooling bakes place 

before i t  is  fed to the expellers.

Oil Extraction

The two expellers are arranged in vertical series -  the 

cakes fro* the f ir s t  are fed directly to the second. They are 

installed so that one surmounts the other. A box beside, the 

expeller serves as container from where the operator feeds the f ir s t  

expeller by hand at an almost unifora rate. Feeding should be done 

carefully otherwise the Expeller w ill choke.



35

- 5  -

The cakes ira* the firs t  ezpeller are broken qy a bu ilt-in  

cake breaker then fed into the hopper of the second. The second 

expelíer has a slower speed than the f ir s t .  The chokes are adjusted 

for cake thickness of about kith this adjustment the cakes 

contain about 10-12% o il ,  after the seoond espeller. The second 

expeller is  also provided with a cake greaker whidh grinds the cake 

into fine particles.

Cleaning and Storage of Oil

The o il  from both expeliere flow by gravity into a screen

ing ans Settling Tank where the coarse particles are retained by a 

fixed wire screen and the fines settle at the bottom of the tank.

To provide for alternate f i l l in g  and cleaning, two tanks are used.

The o il from the Settlii^  Tank is  decanted by a pump which 

delivers the o il through the F ilter Press. The F ilter is  installed  

above a receiving tank so that the filtered  o il  flow by gravity 

into the tank. From the recelvii^ tank the o i l  is  pumped to the 

Storage Tank.

The foots from the settling and the f i lt e r  cakes are carried 

back to the expeliere where they are mixed with the copre.

Processing and Bagging of Cakes

The ground cakes from the empellere a n  carried to the Cake 

Pin where co o lly  takes place. The cakes ara fin a lly  scooped into 

woven begs o f 100 pounds weight. The bags are than weighed and sawn. 

Tha sacked cakes are stacked 6-high.

5*3* Technical flats

Copra Specifications

Moisture content 8-1 Ojt 
Oil content ÓG-65JÉ
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Product Tic!da

Coconut o il 56-60*

Copra calc* 3U-38*

Pwer. Consuaptlon 60-70 kwh par ■•trie ton of copra 

Fuel copguaptlon (d iese l) 5*6 lita ra  par ton

6 * t>i*nty of finiched Product»

Coconut o i l  i Color 6-fia 36-U8I 
ITa not mora than 3*  

Moisture oat more than 0,5%

Copra caka t Moisture content 2-5*
Oil content 12-15*
Caka site not tlgger than } •

7 . Machinery Supplier! -  Hander Oil Machinery and local fabrications.

See tedioolofy sheet I I  / 1 "INTRODUCTION TO 

MECHANICAL AND SOLV0IT EXTRACTION OF COCONUT OH" 

far partial l i s t  o f equiposnt sup liera .

P.C.C. -  1979
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Product coda CCCN 15*07 1
T »n hnr>1  o  err riiM t M  TT / 1

OMITBD NATIONS INDOaTRlAL DEVELOPMENT ORGANISATION 

AMD ASIAN k PACIFIC COCONUT COttMUNITT 

"Consultancy Service on Coconut Processing Technology*

(Project UT/RAS/78M9)

1* Technology sheet for t FULL—PRESS MECHANICAL EXTRACTICN PLANT
(ROLL AND PRESS) -  20 T COPRA/DAT

2. Uaee of finished product i O il- used la  the manufacture of cooking o i l ,

soap, shortening, and aargarine.

Cake- ingredient for feeds

3* Country o f Origin t Philippines

1*. Equipments

U*1 • Description of Bquipnent

2- Platfom  Scales, bean-type, capacity 500 kg, 0.1 kg accuracy, 

for weighing copra in sacks.

1- Copra Bin, 20 metric tom capacity in three compartments, mild 

steel construction, with bottoa conveyor.

1- Copra Pre-Crusher, horiiontal, low-speed hsrrer mill; capacity 

1  ton per hour; with hopper, 10 -hp rotor drive.

2- Copra Grinder, high-speed peg m ill, horizontal shaft, with 100-cu.ft 

hopper, screw feeder, each with 1 5 -hp rotor drive; capacity 1 ton 

per hour each. Used alternately.

1- Roller w ill, 3-high, with 3-eets of 10" x 3* ro llers, 100-cu.ft. 

hopper and 7«5-hp rotor drive; capacity 1 ton per hour.

2- b p e lle rs , made in  the Peoples Republic of China, single worn,

U-high Cooker-Conditiorw, —  ̂ .lca l feeder, distribu tion  conveyor, 

overflow bin, return conveyor, each with 25-hp »utcr drive; 

capacity 500 kg per hour each.
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1 -  Screening end s e ttlin g  tank, 20-mesh stationary screen on to f  

o f the tank, 100-cu.ft. tank with conical bottom, foots with

drawal bottom valve; a ild  s te e l construction.

1- Filtering pump, centrifugal, 60 pal, capacity 15 gpm, cast- 

iron casing, cast iron impeller, graphited asbestos packing, 

open-impeller type, with 2-hp motor drive.

1- Plate-and-Fraae F i l t e r  Press, fluahed-plate type, open de livery ,

24* x 21** with 30 plates and 29 frames, with o il trough, and 

cake pan.

1- Crude o i l  storage Tank, 100 tons capacity, cy lin d rica l with 

conical top, depth gauge, mild s tee l construction.

1- Cake Grinder, made of ribbon type screw conveyor with rod 

breakers, 3-bp motor drive.

1- Heal Bin, cylin drica l with conical, bottom discharge gate, 

capacity 5 metric tons o f cake, m ild s tee l material.

1- Platform scale for weighing cake in bags, capacity 500 kg, beam- 

type, 0 .1 kg accuracy.

1- Platform scale for weighing coconut o i l  in  55-gal. drums beam-type; 

capacity 500 kg.

1- Set o f  conveyors: inclined screw conveyor from Bodega to Copra 

Bin, transfer screw conveyor from bin to Crusher, r o t o r - l i f t  from 

Crusher to Grinder, r o t o r - l i f t  from Grinder to R o lle r , horizontal 

screw conveyor and r o t o r - l i f t  from R o lle r  to Cooker. 1

1- O il transfer pump fo r  pumping o i l  from f i l t e r  to Storage Tank,

centrifugal type, 60 psi, Cl casirg and impeller; capacity 15 gpm; 

with 2 -hp motor drive.
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1 -  o il transfer pusp for punping o il  out of Storage Tank, ca.paci.t7  

30 gpm, centrifugal, Cl notarial, with 3-hp notor.

1- Set of drum-do sing tools to seal 55-gal. steel drums.

U.2» Materials o f Construction- refer to equipment description

U.3. Cost of Equipment- US$ 165,000 (sstlnate)

U.Uc Capacity 20 metric tons of copra per 2ii hours operation.

5. Process

5.1. Process Floe Diagram- refer to attached Flow Diagram sheet.

5.2. Description of Process}

D elivery and Storage of Copra

The copra are packed in Jute sacks and are delivered to 

the Copra Bodega by trucks. In the Bodega the copra are weighed 

on platforn scales, b to 5 sacks at a tine. The sacks are opened 

and the copra is  piled on the floor of tha Bodega, using s portable 

inclining screw conveyor. The price o f the copra is  determined by 

visual classification.

Copra storage is  arranged in lots of about 20 tens 

Average storage time is  about two weeks during which the moisture 

oontent of the copra drops to about T%*

To transfer the copra to the m ill, the ohosen lot is  

carted to the hopper of an inclined conveyor which transfers tbs 

copra to tha Copra Bin In the adjacent m ill building. The weight 

of the copra s ille d  la determined by weighing the copra in the 

cart.
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Copra Preparation and O il fr il l in g

From the copra bin the oopra is  conveyed by a b e lt conveyor 

to the Copra Crusher. Â magnet is  in s ta lled  over the be lt conveyor 

to pick up tramp iron . The crusher breaks the copre to about X* 

siae. A r o t o r - l i f t  picks the crushed copra and conveys i t  to the 

Copra Grinder. Two Grinders are provided and are operated a lternately . 

The ground copra is  very fin e , about 1h cash. The copra ie  picked 

again by another r o t o r - l i f t  and conveyed to the R oller. The R o lle r 

converts the copra into thin flakes. The copra flakes are conveyed 

to the Cooker by a series o f a screw conveyor and r o t o r - l i f t .

The Cocker-Conditioner heats the copra to abcut 2kQ°F and 

reduces the moisture content to about Jf> before entering the empeller. 

Residence time in  the Cooker-Conditioner is  about la5 minutes.

The Empeller ie  o f  a single screw and the snaft is  water-
o

cooled to keep the o i l  content at about 200 F. The choke is  adjusted 

to give 3/8-inch cakes which contain about K #  o i l .

Cleaning the Oil

The emtracted o i l  is  pumped to the Screening Settling  Tank.

The la rger partic les  are retained on the screen while foots s e tt le  to 

the bottom o f the tank. The foots are withdrawn occasionally through 

the bottom valve and are recycled to t he empeller. The o i l  is  

decanted by means o f a pump which delivers  the o i l  through the F ilte r .

4 ' f i l t e r e d  o i l  flows by g rav ity  into a receiving tank from which a 

pump delivers  the o i l  to the O il Storage Tank.

The F ilte r  Press is  opened p rlod ica lly  fo r  cleaning and 

dressing. During cleaning periods, the se ttlin g  tank and the receiving 

tank serve as surge tanks. The f i l t e r  cakes are recycled to the 

Empellere.



Processing and Вagging ох ¿аква

The cajee from the expeliere are co llected  by the ¿rinding 

Conveyor. The conveyor has a ribbon screw and peg breakers. 

Because o f the copra preparation, the cakes are weak and easily- 

broken without the use 6f  a m ill or grinder, as used in  other 

processes.

At the end o f the co llec tin g  conveyor the cake partic les 

are conveyed pneumatically to the Cake Bin through a cyclone. The 

cake is  bagged in  100- lb . polyethylene bags and then stacked 6-high in  

the Copra Cake Bodega, i i "  ca l'* ' *re  stacked on p a lle ts  and are 

spaced to provide a ir  v en tilla t io n . The bags should be loose ly  

packed to provide fo r  cake expansion.

5.3. Technical Data»

Copra Specifications

Moisture content 8-12$ 

Oil content 60-6$$

Product Yields

Coconut. O il 

Copra cake

Power consumption

Steam consumption

Water consumption

58-60$
3ii-36$

85-100 kwh per metric ton o f copra 

100-120 kg per metric ton o f copra

3-5 cu.m per ton o f copra

6. Quality o f  Finished Product

Coconut O il 1 Color 6- 8R 36-I18T

Free Fatty Acid 2-U$

Moisture content not more than 0.2$

Copra Meal 1 O il content 10-12$

Moisture content not more than 3$

7. Machinery Supplier -  Peoples Republic o f China and lo ca l fabrications.

See technology sheet Il/1 "INTPODUCTICN TO MECHANICAL 

AND SOLVENT EXTRACTION OP COCONUT OIL* fo r  partia l l i s t  

e f  equipment suppliers.

P.C.C. 1979
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Technology eheet no. I I  / U

PKITSD NATIONS INDUSTRIAL J35V£L°?KjEST GftaAIilSAIIOH 

AHD ASIAN ft PACIFIC COCONUT COMHUNITT 

■Consultancy Service on Coconut Processing Technology* 

( Pro ject UF/RtS/78M9)

1 * Technology sheet fo r  i FULL-FRESS MECHAEICAL EXTRACTION PI ART
50 T C0PRA/ÛAT

2. CTees o f  fin ished product t O il -  used as a raw Rateria l in  the * 1

manufacture o f  cooking o i l ,  shortening, 

margarines, soap, glycerine, detergents, 

surfactants, p la s tic isers , fa t ty  acid, 

fa t ty  alcohols.

Copra Meal -  ingredient fo r  animal feeds.

3. Country o f  Prig* t Philippines

U. Equipment

U.1 Description o f  Equipmentt

1- Weighbridge, 25 ton capacity, Anderson Model $9&k, with cabinet 

d ia l and CP-2 tick e t p rin ter, two-section straight le v e l 

Supercast Scale.

1- Set o f materials handling equipment fo r  moving copra in to the 

Bodega and from the Bodega to the M ill, consieting o f  screw 

conveyors, bucket e levators, r o to r - l i f t s ,  be lt conveyors, drives, 

motors, and starters .

1- Magnet wi.h r e c t i f ie r ,  Anderson Model Uo.1, with rectangular 

overhead magnet, cable, and bull ring.

1- Day bin, 2500 cu .ft capacity, o f 4" mild s tee l construction, 

with l iv e  bottcet-acrew-cooveyor discharge, motor drives, and 

s ta rter* .
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1- Magnetic separator, Anderson Nodal (aN-6150-B), complete 

with high-strength permanent magnet, d e flec to r  p la te, 

counter balance, l im it  switch and alarm ba ll; taka-up 

IXilley, support frame and d rive .

1- V ertica l Hammer K i l l ,  with 60-np motor, carbon s tee l 

construction. Includes shovel mount and coupling fo r  

d irect connection to motor. Standard stock hard-faoed 

hamer, s it in g  screen, and 1^-inch square hole back-up 

screen.

2- Anderson (AN-161-B) two-Higfc 36" Drying Doit, consisting 

o f  single 36" diameter by 13* long dryer vessel, two 

separata d ia l indicating thermometers, two manual steam 

pressure regulators and gaugej two 10-hp to ta lly  enclosed 

motor drives, two steam traps, starters and push buttons.

2- Anoerson (AN-2-E) Heavy-Duty Duplex Super Duo Sxpoller, 

equiped with: 1U" conditioner vessels] three section 

horizontal drainage barrels, heavy-duty water-cooled M in  

worm shaft; thrust un it, choke unit, v e r t ic a l shaft, 

starters fo r  a l l  motors.

1- Overflow hin, 100 cu .ft  capacity, mils s te e l construction.

1- Anderson No. 18 (AN-62-S) O il Screening Tank, approximately 

8* wide r. 7.5' high x 16* long, fabricated o f carbon s tee l. 

Contains a drag conveyor f i t t e d  with plates to carry the 

foo ts  to the screw conveyor a fte r  drainage o f m aterial] 1-hp 

motor d rive, and a 2-hp o i l  pump.

2- Heat Exchangers, finned-tube type.

1- Recirculating pump, 1$0 gpa, with 10-hp motor drive.

1- U nfiltered o i l  surge tank, 1500 gallon  capacity, a lls te e l 

construction.

«
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1- Portahle Agitator, with 2-hp motor, starter, and push-bottoa

1- A ir  compressor, tank-mounted, with 120 gallon  a ir-rece iver , 

10-hp motor d rive, pressure gauge, safety valve, ou tlet 

va lve, drain valve, automatic start/stop control and starter 

station.

1- F i l t e r  Press, 36” i  36" with 36- 1^* thick chambers, flushed 

plate and frame type, with ratchet gear closing device.

1- Steam pump, horizontal duplex, 54“ x 3£" x 6".

1- Hopper and platform, with handrail, and sta irs fo r  f i l t e r  

press, a l l  mild s tee l construction*

1- O il transfer pump, rotary type, $0 gpm capacity, with 5-hp 

motor.

1- Set o f bagging and weighing equipment, consisting o f  bagging 

scale, surge hopper, bag holder] and bag sewing machine.

2- Crude o i l  storage tanks, each with a capacity o f  100 tons o f 

o i l ,  with rain-proof roo f, safety ladder, manholes, depth 

gauge] a l l  made o f mild s te e l. 1

1- O il transfer pump fo r  pumping o i l  from storage tanks, rotary 

type, 50 gpm capacity, with 5-hp motor d rive.

U.2. Materials o f construction (Refer to  Equipment description) 

U.3. Cost o f Equipment (as l is te d ) ’JSl 720,000 (estimate)

h»h. Capaeity  $0 metric tone o f copra per 2h hours operation

5. Process

5*1• Process flow  diagram (Refer to attached Process Flow Diagram)
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5.2. Description o f  processi

D elivery and Stbrage o f  Copra

Copz-a is  delivered  to the M ill in trucks. The weight 

o f  each de livery  is  determined by weight-in minus weight-out 

through the weighbridge. The f in a l price is  based on the 

c la ss ifica tio n  o f  the c lass ificador (c la s s i f ie r )

The copra is  stored in  the bodega by lo ts  based on time 

o f d e livery . The copra is  stored fo r  a period o f two to three 

weeks, depending o f  the in i t ia l  moisture content o f  the copra 

received. Copra with the lowest moisture content is  withdrawn 

f i r s t  fo r  processing in  the m ill. The copra is  transfered to 

the Day Bin in  the M ill by a set o f bucket e leva tor and overhead 

conveyor.

Copra Preparation and O il M illing

From the Day-Bin, the copra is  conveyed to a bucket 

elevator from where i t  is  dropped to an inclined shallow through 

surmounted by the magnets. A ll tramp irons in  the copra are 

pulled out by the sagnets. From the base o f the trough, the 

ccpra is  fed  to a v e r t ic a l hammer M ill which crushes i t  to fin e

The ground copra is  passed to a Pre-dryer where the 

moisture content is  reduce to ¿bout $%• The copra is  then dropped 

passed through a Cooker and a Conditioner. This reduces the 

moisture o f  the copra to about 3$ end conditions the copra fo r  o i l  

extraction by heating fo r  about U5 minutes at a temperature o f 

2U0° - 250°F ^

1J  For medium-scale m ills  single-stage crushing is  used instead

o f two in  large-scale m ills .

2/ I f  the copra from the 3odaga can be maintained at 1% mois

ture, a Pre-dryer can be omitted.

y  Higher steam pressure is  used to e ffe c t  fa s te r  drying.
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In the expeller, the copra i *  subjected tc high pressure 

extraction, f i r s t  by a r e r t ic a l wore and then by the rain  horizontal 

wor», against the cage-bare. The caxe thickness and the residual 

o i l  in  the caice are controlled by adjusting the choke clearance from 

the shaft cone. Adjusting the clearance to aocut 3/b inch gave cakes 

with about 7% o i l  content, under normal operating conditions.

The extraction  temperature is  kept at about 210°F by water- 

cooling the train-shaft and spraying o f recircu lated and cooled o i l ,  

over the cage-bare. I f  the temperature is  allowed to r ise , dark o i l  

and burnt cakes w il l  be produced. In sore case, where the moisture 

content o f the copra is  high, high extraction temperature can causa 

increase in  the fr e e - fa t ty  acid content o f the extracted o i l .

Cleaning o f the O il

The o i l  from the Expeller flow into the Screening Tank 

where entrained solids (fo o ts ) s e tt le  at the bottom. The foots are 

removed aril drained on the screen oy a continuous drag conveyor 

which also conveys the drained foo t* to a conveyor at the tank-end 

and recycled to expellers.

The screened o i l ,  containing about 5$ suspended solids are 

pumped to the u n filtered  o i l  Surge Tank, from th is tank, the o i l  is  

cleaned of a l l  suspended solids by f i l t r a t io n  through the Plate and 

Frame F i l t e r  Press. The f i l t e r e d  o i l  is  f in a l ly  pumped to one of 

the Crude O il Storage Tanks. A fter using the F ilte r  fo r  some time, 

the chambers are f i l l e d  with cake o r the pressure becorr.es too high. 

When this happens, the f i l t e r  is  opened and cleaned. The f i l t e r  

cakes are conveyed back to the Expellers to recover the o i l .

O il Storage

Two storage tanks are used-one fo r  measuring o i l  production 

while the other is  being discharged. This scheme eliminates the need 

fo r  an o i l  meter.

I t  is  iir.poratnt to k8ep the moisture content o f the o i l  

below 0.2% i f  the o i l  is  to be stored for long periods, otherwise tne 

free  fa tty  acid o f the o i l  w i l l  r is e .
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Processing and Storage of the Cakes

The cakes from the expeller are conveyed to a Cake-Bin 

where cooling o f the cake takes place. From the Bin they are 

fed to a Cake Grinder which breaks i t  to fine particles. I f  

they are to be used immediately, the cake can be used in  this 

fore. I f  they are to be bagged fo r future use, the cakes (meal) 

have to moistened to about 10% otherwise the bags w il l  break 

when the meal absorbs water from the atmosphere a fter some tine.

I f  the cake is  sold loca lly , i t  is  not necessary to 

pe lle tise  i t .  However, i t  w il l  benetessary to provide 

ven tilla tion  for unpelletized cake in  storage, otherwise they 

nay burn by spontaneous combustion.

5.3. Technical Data

Raw Material Specification (Copra)

Moisture content o f copra 8-10%

Oil content of copra 60-65%

Product f ie ld s

Coconut Oil 62-63%
Copra meal (10% moisture) 32-33%

Power consumption 1li0-160 kwh per metric ton o f copra

Steam consumption 100-120 kg per metric ton o f copra

Water consumption 3-5 cu. n. per metric ton of copra

Quality of flnlEhed productst

Coconut o i l  t Color 6-8R 36-U8T

Free Fatty Acid 2-5% as o le ic

Copra meal 1 O il content 6-7%

Moisture content, unmoietened 2-3% 

moistened 10-12%

P artic le  s ize  1U mesh (average)
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Product code CCCN 15.07 i  

Technology sheet no. U  / 5

UNITED NATIONS INDUSTRIAL DEVELCPMENT ORGANISATION 

AND ASIAN k PACIFIC COCCKUT CO^ UNITY 

"Consultancy Service on Coconut Processing Technology*

(P ro ject pr/kA5/78/0li9)

1. Technology aheat fo r  « FULL-PRESS MECHANICAL EXTRACTION PLANT

150 T OOftU/DAI

2. Peee o f fin ished product i O il -  used sls raw material in the manu

facture o f cootLrg o i ls ,  shortening, 

margarines, eoaps, glycerine, 

detergent, surfactants, p la s tic isers , 

fa t ty  acids, fa t ty  alcohols.

Copra Heal - mainly used as an ingredient 

fo r  animal feeds

3. Country o f or ig in  t Philippines

U. Equipment :

l i . l .  Description o f Equipment

1- Weighbridge - 30 T capacity, 50* x 10* platform, with tick e t 

prin ter, two-section straigh t le v e l scale.

1 -  Set o f materlals-handling equipment- fo r  moving copra into 

v,ne Bodega, and from the Bodega to the P i l l ,  consisting o f 

screw conveyors, bucket elevator®, r o to r - l i f t s ,  belt conveyors, 

drives, motors and starters.

1- Magnet with R e c t ifie r -  Model No. 1 E lectric  Rectangular over

head magnet with cable suspension and bull ring. Magnet c o il  

wound for 115 vo lts  DC 1570 watts DC required. Coil wound for 

operation with r e c t i f ie r .  Modal 8S607N S ilicon  R e c t ifie r  fo r 

use in  energiiing the above Model 1 E lectro Magnet. For 

operation on 2L0/L60 vo lte , DC output 115 v o lte , 2000 watte 

NHU 1 enclosure.
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1- Automatic Bulk «feigning ¿caie - weighing up to 2p iuua pe.r 

hour at 300 pound discharges, o f mild s tee l construction 

with feeder b e lt, 26" wide 2-ply rubber belting, s e l f 

cleaning head and t a i l  pulleys, manual drop by-pass, spring- 

loaded be lt scraper, 3/U-hp gear motor equipped with brake; 

scale controls; scale section with weigh beam, weigh hopper, 

operating weights, and mechanical counter; scale frame o f 

mild s tee l construction, and motor starter.

1- V ertica l Hammer H i l l  -  with 150 hp motor. Carbon stee l

construction. Includes shovel mount and coupling fo r  d irec t 

connection with motor. Standard stock nard-faced hammers, 

s izing screen and 1 - square hole back-up screen mounted.

6- Anderson AN-180-E single 36" Dryer Unit - consisting o f a 

36" diameter by 12' long dryer vessel, 10-hp gear motor, d ia l 

tnermometer, steam traps and motor starter.

6- Anderson (AN-2-E) Heavy Duty Duplex Super Duo Expeller -

Equipped with: lli"  Conditioner vessel; Three-section Horizontal 

(33 ") and long v e rt ica l (25-5/8") Drainage Barrels; Heavy duty 

water-cooled Hain Worm Shaft, driven by 50-hp heavy-duty motor 

Assembled V ertica l S’ - ft  driven by UO-hp heavy-duty motor; 

Thrust Unit; Choke Unit; and motor starters.

1- Overflow Storage Bin- iOo cubic fe e t capacity a l l  s tee l bin, 

with bottom discharge conveyor, drive motor, and starter.

1- Anderson No. 18 (AN-62-E) O il Screening Tank - 6 fe e t 1-3/U 

inches wide by 7 fe e t 5-7/6 inches high by 15 fe e t  10 inches 

long, shell fabricated o f caroon s tee l; with drag conveyor 

f i t t e d  with plates designed to carry the foots to the screw 

conveyor a fte r  drainage o f material. Equiped with 1-hp motor 

d rive; product o i l  pump with 2-hp motor; and motor starters.

6- Heat Exchangers- finned type.
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1- Circulating o i l  tump -  2SO gpm capacity, rotary type, with 

20-vj. motor drive and starters.

1- Un filtered  C il Tank - 2000 gallons capacity, a l l  s tee l 

construction.

1- Portable ag ita to r - with 3-bp motor, fo r  u n filtered  o i l  t ok.

2- F ilt e r  Presses -  36" x 36" plate and frame f i l t e r  press, flush 

plate and frame type, with h2 chambers, fo r  forming cake 1-^" 

th ick, with rachet gear closing device.

1- Hopper and Platform -  with handrail and s ta irs  for two f i l t e r  

presses; with discharge conveyors, motors and starters.

1- Steam Pump- horizontal duplex, s ize  6 x It x  6 with hall valve3.

1*- A ir Compressor -  two-stage, two cylinder, horizontal tank 

mounted; with 120 gallon  a ir  rece iver, 10-bp motor, pressure 

-auge, safety valve, automatic stop-start control, ou tlet 

valve, drain valve, and starter with pushbutton.

1- F ilte red  O il Tank - 2000 gallons capacity, a l l  s tee l construct

ion.

1- Rotary O il Transfer Pump- capacity 90 gpa against 20 p e l, with 

5-hp motor- and starter.

1- Vegetable O il Meter- with straight reading d ia l calibrated in  

l i t e r s ,  automatic temperature compensating unit, a ir  release 

assembly, spring-loaded check valve.

1- Anderson (AN-195-S-ST) Single Rotary Cake Cooler- pan and cooler 

cover made o f type 30U stain less s tee l, carbon stee l access 

doors end a ir  in le t  ducts; with $-bp motor and starter. 1

1- M ill  Exhauster- fo r  cake cooler; with fan, cyclone and 5-hp 

motor and starter.
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Cake Grinder- furnished with 3 screens, feed in le t  chute with 

permanent magnet; <0-hp motor end r te rte r ; 3 tons per hour 

capacity

1- Humidifying Conveyor- 3 tons per hour capacity, w it* high 

pressure water spraying noisle* and water pump with 1-hp 

motor.

1- C aliforn ia  P e lle t  M ill fo r  3/8* p e lle ts , with 100-hp main 

drive, 3/U-hp feeder drive, permanent magnet; 3 tone capacity 

per hour.

1- P e lle t  Cooler, with Exhaust Pans and 20-fcp motor drive.

1- Set Bagging and Weighing Equipment- automatic with hopper, 

gross scale; capacity 8000 pounds per hour in  100-lb. welgb- 

outs.

1- Set o f conveyors, bucket elevators, rotor l i f t s ,  fo r  moving 

copra and copra meal from one equipment to another w ithin the 

plant.

2- Bulk O il Storage Tanks- each metric tons capacity, 33 fe e t 

diameter by 2k fe e t high; mild s tee l construction, with 

conical cover, manholes, sa fsty ladder, depth gauge.

1- Crude O il Pump- rotary type, 250 gpn capacity; with 15-hp motor 

arti s tarter.

U.2. Materials o f  Construction- Refer to  equipment description.

k.3* Cost o f equipment (estim ate)- US$ 2,350,000 F.Q.B.

U.U. Capacity- 150 metric tons o f oopra per 2k hours operation.

Process s

.1 Process flow diagram ^See attached)
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5„2 Description o f Process:

D elivery and Storage o f Copra

Copra is  delivered to the Copra Bodega in  trucks.

Weight of each delivery  is  determined by weigh-in and weigh*- 

out through the weighbridge. The f in a l price o f the copra is  

based on the qua lity  as determined by the c la s s if ie r  and 

laboratory analysis.

Copra is  transferred to the bodega by f i r s t  opening 

the copra hags, emptying the copra into the receiving conveyor, 

l i f t in g  the copra by a bucket elevator into an overhead 

:onveyor in  the Bodega, and f in a l ly  dropping the copra through 

.1 movable ch ite. The copra is  d istributed on the bodega flo o r  

by lo ts  to provide fo r  f i r s t - in  f i r s t  out withdrawal o f copra 

fo r  de livery  to the m ill.  Storage time is  from 15 to 30 days.

Copra Transfer and Preparation

The copra is  transferred from the bodega to the m ill 

by a series o f f lo o r  conveyors, r o t o r - l i f t ,  and overhead 

conveyors. At the m ill the copra is  received in  the Day Bins, 

from the bottom o f the bins, the copra is  conveyed through the 

Magnetic Separator, where the tramp iron mixed with the copra 

arc pulled out by the magnets. I f  not removed, the metals w il l  

damage the hammer m ills  and expellers . The copra throughput is  

measured by a continuous weighing scale in  lin e  with the conveyor.

The copra 1b broken into fine partic les  by a high 

speed v e rt ica l hammer m ills . The copra partic les  leaving the 

grinder* are about 1/16* to 1/8* in  s ite .

The crush copra, which has about o% moisture, is  

passed through a Pre-Dryer where the moisture content is  reduced 

to abc "■ From the Pre-Dryer the copra drops into the Cooker.



The Cooker brings the temperature o f the copra to the condition

ing temperature o f about 220°F. At the Conditioner the copra le  

Maintained at about 220°-230°F fo r  about 30 minutee. This w i l l  

insure uniform heat penetration into tne copra before o i l  extrac

tion . The moisture o f the copra drops down to about 3% as i t  

passes through the Cooker and Conditioner.

O il Extraction

In the Expeller the copra is  subjected to high pressure 

o i l  extraction , f i r s t  ty  a v e r t ic a l screw, and f in a l ly  a horizontal 

main screw. The o i l  extraction e ffic ie n c y  and the thickness o f 

the cakes are controlled by a choking mechanism at the discharge- 

end o f  the main screw. The normal setting o f  the ohoke is  fo r  

3/8" to  cakes. With th is  setting the o i l  content in  the cake 

is  kept at about 7%. To control the temperaoure during extract

ion, the main shaft is  provided with water cooling, and cooled 

o i l  i s  sprayed over the screw cage bars. The temperature o f the 

o i l  should be kept at about 200°-2l5°F to produce l ig h t  colored 

o i l  and e f fe c t  good extraction.

Cleaning and Storage o f  O il

The o i l  extracted in  the Eucpellers flow into the 

Screening Tanks, to remove the entrained foots from the o i l .  At 

the Screening Tank, the foo ts  s e tt le  at the bottom and are 

continuously scooped out by a series o f  chain-ipounted scrapers 

which l i f t  the foots to the screen on top o f the tank. While 

* —'v e ilin g  across the screen, o i l  i*  drained out o f the foots.

The foo ts  leaving the Screen are conveyed back and mixed with the 

copra entering the Expeller. Screening reduces the solids 

content o f the o i l  to about 10%.

From the Screening Tank the o i l  is  pumped to a Suyge 

Tank. The solids in  the o i l  are kept in suspension while in  the 

tank by means o f a s t ir re r . To remove the solids l e f t  in  the o i l  

i s  passed through the f i l t e r s .  Two f i l t e r s  are provided- one on 

duty while the other is  being cleaned and dressed. Maximum f i l t e r -
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they ere opened, and the f i l t e r  cakes are recycled to the 

expellers. The f i l t e r e d  o i l  flow  into a f i l t e r e d  o i l  surge 

tank fre e  where the o i l  i s  f in a l ly  pimped to the Coconut o i l  

Storage Tanks. The o i l  putput is  measured by an in -lin e  O il 

Heter.

The o i l  in  storage should be kept at low temperatures 

(about 8C-10Q°F) and the moisture content should be kept at 

maximum o f 0.2$ fo r  long storage periods.

Processing the Cakes

The cakes which leave the impellers at about 200°F 

are cooled down to about lnO°F by a Cake Cooler. The cooling 

prevents the darkening or burning o f the cake in  storage and 

conditions the cake fo r  grinding.

The cakes are ground to fine partic les  by a hammer 

M il l ,  moistened to about 10-12$ moisture by spraying water into 

the cake as i t  passes through the humidifying conveyor, and 

then fed to the P e lle t  K i l l .  Increasing the humidity o f the 

cake is  necessary fe r  e f fe c t iv e  p e lle t is in g  and to meet shipping 

regulations. For exports, the p e lle t  s ize is  3/8-in in diameter 

and an average o f about ^-lnch.

The p e lle ts  are coolod down in a P e lle t  Cooler and 

then conveyed to the P a lle ts  Bodega where i t  is  stored in  bulk. 

Sore o f the pe llets  are bagged fo r  domestic sales. P e lle ts  fo r  

bagging are packed in woven poly-propylene bags using the Bagging 

and Weighing Equipment.

P e lle ts  are safer to store and easier to handle. I t  

is  important to keep the o i l  content, moisture content, and 

temperature o f copra cake and copra meal p e lle ts  when in storage 

and during shipment. They can be f i r e  hazzards. I t  is  a good 

rule not to store unpelletized copra cake in  bulk.



5.3 Tech г-', cal Hata

Ray Material Specification  (Copra)

Moisture content as received in  the Bodega 8 -  16$ 

Moisture content as received in  the M ill ? - 8$

O il Content as received in  the Bodega 56 -  65$

O il Content as reoeived in  the M il l  60 -  65$

Product H elds

Coco n it o i l  60-63$ o f copra delivered  to M ill  

Copra seal v ith  10$ ao iitu re  content 32 - 33$

Power Consumption 120-120 kwh per ton o f  copra a t 100 psi. 

Stem Consumption 100-120 kg per ton o f copra at 100 pel. 

Water Consumption 3-5 cu.m. per ton o f copra

6. Quality o f Finished Products

Coconut o i l  i Color 6-8R, 36-U8T (5 j"  c e l l )

FFA 2-5$ as Oleic 

Moisture not more than 0.2$

P e lle ts  i Moisture content 10-12$

O il content 6-7$

s ite  3/3 inch d isaster

7. Machinery Supplier : Anderson IBEC

See technology sheet I l / i  "INTRODUCTION TO MECHANICAL AND 

SOLVaiT EXTRACTION OP COCONUT OIL» fo r  p a rtia l l i s t  o f equipment 

suppliers.

P.C.C. 1979



Product code CCCN 15.07 i  

Technology cheet r » . I I  / 6 

UHITED RATIONS INDUSTRIAL DE7ELCFKBJT ORGANISATION 

AND ASIAN & PACIFIC COCO NIT COMMUNITY 

"Consultancy Semd.ce on Coconut Processing Technology*

( P ro ject UFAA5/76/&9)

1. Technology sheet fo r  : FULL-PRESS MECHANICAL EXTRACTION PLANT
250 T CGPRA/QAI

2. Usee o f fin ished product 1 O il- ueed as raw material in  the man facture o f

cooking o i ls ,  shortening, margarines, soap, 

g lycerin », detergents, surfactants, p la s t i

c izers , fa t ty  acids, fa tty  alcohols.

Copra Meal- Mainly used as ingredient fo r  animal 

feeds.

3. Country o f Origin * 1 Philippine*

U. Equipmenti

L.1. Def"~rlption o f Equipment

1- Weighbridge, 30 T capacity, $0* x 10* platform, tick et-p rin ter, 

0.10 kg accuracy.

1- Set o f screw conveyors and elevators to transfer copra from 

receiving station  to copra bodega, mainly o f mild s tee l.

1- Set o f conveyors arri elevators to transfer copra from bodega to 

the copra bin, made mainly o f mild s tee l.

1- Copra bin, 12,OCX) cu .ft  capacity, with bottom discharge screw 

conveyor, made o f mild s tee l.

1- Set, Magnetic Separator assembly, consisiting o f copra spreader, 

electro-magnet, and permanent magnets.

r/N
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1- Automatic bulk-weighing seal*, 12 T per hour capacity with 

feeder and catch ¿ate.

2- Horizontal swing hammer r i l l  , each with a capacity o f 6-7 

tone per hour, 25-hp drives, and 5/b-ln. screens.

1- Copra Surge bin, 10 ton capacity, made o f s tee l.

U- Vertical Hamer H il ls , Enterprise, IQ-mesh heavy-duty screens, 

each with 75-hp motor drives.

10- Dryer/Cooker units, 36" diameter ty  12* long, each with 10-kp 

motor drive.

10- Expellers, Anderson Heavy-Duty Duplex Super Duo, equipea with 

1U" conditioner vessels, each with 100-hp motor drives.

2- Overflow bins, 100 cu .ft  capacity, made o f mild s tee l.

10- Heat exchangers fo r  o i l  cooling, finned-tube.

2- Screening Tanks, 8' wide x 7.5 high x 16* long, each with 1-hp 

motor drive, and 2-hp o i l  pump.

1- Surge tank f^ r  u n filtered  o i l ,  1,500 gal capacity and 2-hp 

s t ir re rs .

2- O il pumps fo r  recircu lating o i l  to expellers, rotary type, each 300 

gpo capacity and with 25-hp drive.

2- F ilte r in g  pumps, horizontal duplex steam pumps, 5 j" x 3 i* x 6",

2-cylinders.

2- Plate and Frame F ilt e r  Presses, 36" x 36:i with 1^" chambers. 

Open-delivery type, with catch pans fo r  o i l  and cakes. 1

1- Surge tank fo r  f i l t e r e d  o i l ,  2,500 gallon capacity, made o f mild 

steel*
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1- O il transfer pump, rotary type, 100 gpa capacity, wich 10-hp 

bo tor drive.

1- Vegetable o i l  meter, cumulative-type, with automatic temperature 

compensating adjustment.

2- Bulk o i l  storage tanka, each 1000 tone capacity, u61 diameter 

and 25' high, with conical roof, mild r te e l.

2- Two-high cake coolers, with fans, each with 5-hp motors.

1- Cake bin, 650 cu .ft capacity, with bottom screw conveyor. Pads 

o f mild s tee l.

1- Hamer m ill fo r  grinding cakes, 5 tons par hour capacity with 

permanent magnet and 75-hp motor drive.

1- Humidifying conveyor with water spraying device and water pump.

2- Californ ia  P e lle t  K i l ls ,  fo r  5/8" p e lle ts , with 100-hp main 

drives, 3/h-hp feeder drives, it tons per hour capacity.

2- P e lle t  Coolers, with exhaust fans, and 20-hp drives.

1- Set Bagging and Weighing Equipment, automatic, with hopper,

gross scale, capacity- 8000 pounds ja r  hour in  100-lb. veighouts.

Several conveyors, bucket elevators, r o to r - l i f t s  fo r  moving copra 

and copra cakes from one equipment to another in  the r i l l .

ii.2. Materials o f construction- Refer to equipment descriptions.

U.3* Cost o f Equipment (as l is t e d )-  US$ 3,390,000

U.li. Capacity 250 metric tons o f copra per 2u hours o f operation.
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5. Procese

5.1. Process Flcv Diagram (See attached flow diagram)

5.2. Description o f Froce66:

D elive iy  and Storage o f Copra

Copra is  delivered  to the Copra Bodega in trucks. The 

weight o f  each de livery  is  determined by weigh-in and weigh-out 

through the weighbridge. The f in a l prica o f the copra ic  based 

on the qu a lity  as determined by the c la s s if ie r  and laboratory 

analysis.

Copra is  transfered to the bodega by f i r s t  opening the 

copra bags, emptying the copra into the receiving conveyor, l i f t 

ing the copra by a bucket elevator into an overhead conveyor in  

the Bodega, and f in a lly  dropping the copra through a movable chute. 

The copra is  distributed on the boaega flo o r  by lo ts  to provide fo r  

f i r s t - in  f i r s t  out withdrawal of copra fo r  de livery  to the m jll. 

Storage time is  from 15 to 30 days.

Copra Transfer and preparation

The coprs is  transfered from the bodega to the m ill by a 

series o f floo r conveyr»**;, ro to r - l i f t ,  and over-head conveyors.

At the m ill the copra is  received in the Day Bins, from the Dottom 

o f the bins, the copra is  conveyed through the Magnetic Separator, 

whew the tramp iron mixed with in e , copra are pulled out by the 

magnets. I f  not removed, the metals w il l  damage the hammer m ills 

and expellers. ?he copra throughput is  measured by a continuous 

Weighing Scale in  lin e  with the conveyor.

The copra is  broken into fine particles by a series of 

sets of hammer m ills - the f i r s t  set consisting of low-speed high 

capacity horizontal hammer m ills, and the second set consisting 

high speed vertical hammer m ills . The copra particles leaving 

the grinders are about 1/16" to 1/6" in size. This arrangement 

results in  more uniform grind and low temperature grinding.
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The copra, which has about 6% moisture at this stage, is  

passed through a Pre-Dryer where the moisture content is  reduced 

to about U$. From the Pre-Dryer the copra drops into the Cooker.

The Cooker brings the temperature o f  the copra to the conditioning 

temperature o f about 220°F. At the Conditioner ths copra is  maia- 

tained at about 220°-23O°f fo r about 30 sdnutee. This w ill  insure 

uniform heat penetration into the copra before o i l  extraction. The 

moisture o f the copra drops down to about 3% *s i t  passes through 

the Cocker and Conditioner.

O il Extraction

In the Expeller the copra is  subjected to high pressure 

o i l  extraction, f i r s t  by a v e rt ica l screw, and f in a lly  a horizontal 

main screw. The o i l  extraction  e ffic ien cy  and the thickness o f  the 

cakes are controlled by a choking mechanisn at the discharge-end o f 

the main screw. The normal setting o f the choke is  fo r  3/8” to 

cakes. With th is setting the o i l  content in  the cake is  kept at 

about 1%. To control the temperature during extraction, the main 

shaft is  provided with water cooling, and cooled o i l  is  sprayed over 

the screw cage bars. The temperature o f the o i l  should be kept 

lower than 200°F otherwise a dark-colored o i l  is  produced.

Cleaning and Storage o f O il

The o i l  extracted in  the Expell ere flow into the Screening 

Tanks, to remove the entrained foots from the o i l .  At the Screening 

Tank, the foots s e ttle  at the bottom and are continuously scooped 

out by a series o f chain-mounted scrapers which l i f t  the foots to th* 

screen on «op o f the tank. While traveling across the screen, o i l  is  

drained out o f the foots. The foots leaving the Screen are conveyed 

back and mixed with the copra enetrlng the Expeller. Screening 

reduces the solids content o f the o i l  to about 10jt.

From the Screening Tank the o i l  is  pumped to a Surge Tank.

The so lid * in  the o i l  are kept in  suspension while in  the tank by means



o f a s tirre rs  To remove the solids l e f t  in  the o i l  is  passad 

through the f i l t e r s .  Two f i l t e r s  are provided- one on duty 

while the other is  being cleaned and dressed. Maximum filte~ir\¿ 

pressures reach about 60 ps i. When the f i l t e r s  are f i l l e d ,  they 

are opened, and the f i l t e r  cakes are recycled to the expeliera.

The f i l t e r e d  o i l  flow  into a f i l t e r e d  o i l  surge tank from where 

the o i l  i s  f in a l ly  pumped to the Coconut O il Storage Tanks. The 

o i l  output is  measured by an in - lin e  O il Meter.

The o i l  in  storage should be kept at low Temperatures 

(about 80-100°F) and the moisture content should be kept at 

maximum o f 0.2;£ fo r  long storage periods.

Processing the Cakes

The cakes which leave the expeliere at about 200°F are 

cooled down to about 1U0°F by a Cake Cooler. The cooling prevents 

the darkening or burning o f  the cake in  storage and conditions the 

cake fo r  grinding.

The cakes are ground to fin e  partic les by a Farmer M ill, 

moistened to about 10-12Í moisture oy spraying water into the cake 

as i t  passes through the humidifying conveyor, and thsn fed  to the 

P e lle t  M ill. Increasing the humidity o f the cake is  necessary fo r  

e f fe c t iv e  p e lle t iz in g  ana to meet shipping regulations. For 

exports, the p e lle t  s ize  is  3/8-ia in  diameter and an average 

length o f  about i- in ch .

The p e lle ts  are cooled down in  a P a lle t Cooler and then 

conveyed to the P e lle ts  Bodega where i t  is  stored in  bulk. Some 

o f the p e lle ts  are bagged for domestic sales. P e lle ts  fo r  bagging 

are packed in  woven polyethylene bags using the Bagging and 

Weighing Equipment.

P e lle ts  are safer to store and easier to handle. I t  is  

important to  keep the o i l  content, moisture content, and temperature 

o f  copra cake and copra meal p e lle ts  when in  storage and during
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shipment. They can be f i r e  hazzards. I t  is  a good rule not 

to store unpelletised copra cake In  bulk.

5«3. Technical Data

Raw Material Specifications (Copra)

Moisture content as received in  the Bodega 6-16)1 

Moisture content as received in  the M ill 7-3)6 

O il Content as received in  the Bodega 53-65$

O il Content as received in  the M ill 60-65$

Product Y ields

Coconut o i l  60-63$ o f copra delivered to K i l l  

Copra Meal with 10$ moisture content 32-33$

Power Consumption 120«1u0 kwh per ton o f copra at 100 pei.

Steam Consumption 100-120 kg per ton o f copra at 100 pei.

wfater Consumption 3*5 cu.m per ton o f copra.

6. Quality o f Finished Products

Coconut o i l  t Color 6-6R, 36-i*8l 

FFA 2-5$ as Oleic 

MoiBture not more than 0.2$

P e lle ts  » Moisture content 10-12$

O il Content 6-7$

Si.se 3/3 inch diameter

7. Machinery Supplier: Anderson IBEC

For other machinery manufacturers, see technology sheet I l/ l  

"INTRODUCTION TO MECHANICAL AND SOLVENT ETTRACTIOM OF COCONUT OIL" - 

fo r  p a rtia l l i s t  o f  various and adresses.

P.C.C. 1979
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Product coda CCCN 15.07 i  

Tcchrcl cgy sheet no. 1 1 / 7

unit ¿ d  iat icns  injc str ia i dsyclcpm-:;: orcanisation

AND ASIAN <* PaCIj IC COCCNJl COKP.'JMTY 

"Consultancy Service on Coconut Processing Technolor.yw 

( Project UP/RAS/78/049)

1. Technology sheet for : PREPRESS AND SOLVENT EXTRACTION PLANT
150 T COPRA/DAI

2. Used o f finished product : O il-  Raw material in tne manufacture of

cooking o ils , shortening, margerine 

soap, glycerine, detergents, surfactants, 

p lastic izers, fatty acid3, fatty  alconola

Meal- ingredient in the blending o f animal feeds.

3. Country of Origin : Piiiiippines.

4. Equipment :

4.1 Description of Equipment

Preparation Section

1- Copra cleaner, consisting of shaker with bu ilt -in  b a ll cages, 

feeder, a ll steel construction, with 2-hp motor.

1- Magnetic separator, drum type.

1- Copra pre-c’•usher, consisting of crusher with coarse gra - 

ulating bars, in caroon steel construction, with rotary 

magnetic separator, 7~i hp motor and 5 hp motor.

1- Copra disintegrator, cast iron construction, with h irafaced 

harriers, perforated screen and 75-hp motor drive.



2- FRS&HHodel D-88 Dual Cage Screw Press, equiped with waters 

cooler two-speed shaft, a l l  hard-coated reversible discharge 

worms and tapered co llars, safety-type cone ‘with adjustiole 

cone mechanism. Press is  driven by a 200-hp motor.

2- FRENCH 7-high 100n diameter cooker-conditioner, equiped with 

floating-type gates to control level of material, vent fan, 

automatic temperat'ire controls, and 60 -hp motor drive.

1- FRENCH Size 3j three-pass automatic o il settling tank having 

three sparate settling chambers, each w: th continuously 

running chain with paddles to automatically pick up the 

foots, carry then across the wedgewire drain board, and 

discharge the foots into a return conveyor.

2- Plate and frame f i l t e r  press, } 6  inches square with U 2  p lates,

hydraulic closing device.

1- Copra cake granulator for grinding prepressed cake.

1- Set of conveyors fo r transfering material within the prepressing 

plant.

3*. i'jnps: 1-for pumping o il from the settling tank, 1-for

fi lte r in g . 1-for pumping filte red  o il to o il storage tanr.

SolTfent Extraction Plant -  7$ TPD Prepressed Cake

1- Cake conveyor, mas3 flow type, to elevate the cake from the 

Granulator to Extractor feed conveyor, with o-hp mo cor drive.

1- FRENCH Stationary Basket Extractor, t̂ L iIO, concurrent and 

countercurrent type, consisting of 12 compartments, a 2-hp 

feed conveyor, solvent and miscella distribution pipes, 

sig.-it glasses, variable speed drive, and a nicker with 1-hp 

motor drive. The extractor effective volame is  272 cu .ft .

5- M iscella pumps, each with 2-hp motor drives.
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Misceila Evaporation Eq'iipraent

1- 1st stage evaporator consisting of a long tube evaporator, 

with 30 1 -t QD type 30U stainless steel tabes 1S> f t .  long, 

with entrainment separator, automatic leve l controller and 

control valve.

1- Final o il stripping column consisting of a final d is t illa t io n  

column 1h" diameter x 3 0 ' high, condenser, and vacuus system.

1- Solvent recovery system consisting of a primary condenser,

30" diameter by 8 f t  long, with stainless steel tubes] a 

condenser 16" diameter by 6 f t  long, with stainless steel 

tubeo] a solvent heater, extraotor purge fan. and a steam 

ejector.

1- Final vent solvent recovery 'ysten consisting of a 10* diameter 

mineral o il scrubber, mineral o i l  stripper, o i l  cooler, with 

p'imps and instruments.

1- Set of pumps consisting of : solvent pump, pumps for rdscella  

arad solvent from vacuum units, finished o i l  pump, and steam 

condensate tank and pump.

Removal of Solvent from Oake

1- FRENCH Desolancizer-Toaster for removing a l l  the solvent from 

the spent meal and to toast i t  desirea conditions.

Composed of a vertical cylindrical column and a 3tack of steam- 

jacketed kettles, eq/iiped with live-steam injection and vapor 

outlet devices, wet dust scrub:,er to clean vapors leaving the DT

P e lle tiz i ng Plant

1- lieal bin, 800 cu .ft . volume, with discharge gate and uottora 

conveyor, a l l  mild steel construction.

«
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1- Humidifier unit consisting o f a ribbon flig h t  screw con

veyor with water spray pipes and ^-np spray water pump.

2- California Pellet M ills , for 3/8" pe llets, each with 100-hp 

main drives, 3/l hp feeder drive, each A tons per hour 

capacity.

2- Pellet coders  with exhaust fan and 20-hp drive.

I -  Bagging and weighing equipment, automatic with hopper, 

scale, capacity 80 100-lb bags per heur.

1- Set interconnecting conveyors.

Crude o i l  Storage

2- Crude o i l  storage tanks, each 33 f t  diameter by 21 ft  high, 

mild steel construction, with conical cover, manholes, 

safety ladder, and depth gauge, capacity >00 tons each.

1- Crude o i l  pump, rotary-type, 250 gpi capacity, with 15—hp 

motor drive.

1.2 Materials of construction -  refer to equipment description.

1.3 Cost of equipment (as listed^ US$2,2QD,COO

1.1 Capacity 150 metric ton9 copra per 21 hours operation,

Process

5.1 Process Flow Diagram- (See attached flow diagram sheets.

5.2 Description of process.

D e l iv e ry  and S to r age of Copra
Copra is delivered to the Bodega in .jute sucks by trucks.

The weight of the copra is  determined by weight-in minus wvight-

out through the weighbridge. The final price of a copra delivery
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1b based on elassification and laboratory analysis.

Copra is  transfered to t ie  Bodega by opening the Backs, 

emptying the copra into a receiving conveyor, l i f t in g  by bucket 

conveyor into the overhead conveyor inside the bodega, and 

f in a lly  dropping the copra through d istribution  chutes. Storage 

time is  from 15 to 30 days te  allow fo r  drying arid moisture 

equalizing. The copra are withdrawn on f i r s t - in  firs t-o u t 

schedule.

Coura Transfer and Preparation

The copra is  transfered to the Mi l l  by a network o f flo o r  

conveyors, bucket elevators, and overhead conveyer, into the 

Copra Bin in the H i l l  building. A screw conveyor draws copra 

from the better o f the Bin and brings i t  to a spreader where 

magne*s pullout tramp irons mixed with the copra then to  the 

Copra Scale where the copra through-put is  weigned.

The copra la crushed in to fin e  partic les  f i r s t  by lote- 

speed hammer crushers and then by v e r t ic a l high-speed hannor 

m ills , resu lting in copra fines l/ l6" to l/S in s izes.

To condition the copra fo r  o i l  extraction i t  is  passed 

through Pre-Dryers, Cookers, and Conditioners. Tnis reduces 

the moisture content to about 35t and brings tne temperature 

to about 2AQ*F.

O il Extraction -  Pre-Pressing

The o i l  is  p a rtia lly  extracted by means o f a Screw Press. 

The 3naft speed and the choke clearance ore adjusted to give 

cakes o f about thick containing o i l  ranging from 16 to 2Ji. 

The prepress o i l  flow into the screening tank, while the cakes 

are conveyed to  tna cake coolers then to the Cake Bin.

Cleaning o f the Prepress O il

At the Screening Tank, the foots s e tt le  to the bottom from 

where they are picked up by continuously running chain with
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paddles, carry them across the arain board, and discharges 

into tne return conveyor. The o i l  is  decanted and pumped to 

a Surge Tank from where i t  is  pimped through the K ilte r  Press,

The f i l t e r e d  o i l  flow into a f i l t e r e d  o i l  Surge Tank and 

is  f in a lly  pimped to the storage tank through an O il Meter,

Solvent Extraction

A screw conveyer picke the cake from the Cake Din ana feeds

i t  to a Granulator, The granulator breaks the cake into partic les

o f about 7  " s ize with minimus amount o f fin es . The granules are 
A

then conveyed by a drag conveyor to  the Extractor.

At the Extractor the cake undergoes counter-current washing 

o f fresh solvent and m iscella in  s ix  stages producing a fin a l 

m iscella with o i l  content ranging from 25 to 30% and extracted 

meal containing about 1 to  2% o i l  on a so lven t-free basis.

Tne m iscella is  f i l t e r e d  ana punped to the m iscella tank. 

F ilte r  cakts are washed with solvent and c© . reyed back to the 

Deselventizer.

Solvent Recovery

Solvent from both the m iscella *nd the extracted meal have 

to  oe lecovered fo r  economic operations. The solvent in the 

meal is  recovered by a Desolventizer-Toaster wnile the solvent 

in the m iscella is  recovered by the Mis. 11a Evaporator and the 

o i l  Stripper.

The ” apers from the evaporator are condensed and returned 

to the extractor while the vapors frees the stripper are condensed 

into a Water Separator where water is  separated from the hexane 

by gravity . The hexane is  decanted and returned to  tha extractor 

while the *a ter  is  descharged to the drain.
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Escaping vapors from the Extractor and condensers are 

vented into the Vent Condenser where the vapors are scrubbed 

with mineral o i l .  The solvent in the mineral o i l  is  evaporated 

and recovered into the extractor.

Processing o f Heal

The desolventized meal ie  passed through a meal cooler and 

conveyed to a meal bin. To increase the moisture content o f the 

meal prior to p e lle t iz in g  i t  goes thr-ugh a ribbon-screw conveyor 

with fin e  water spray over i t .  The moisture content is  increased 

to about 12* -  10*.

At the P e lle t iz in g  M ill i t  undergoes conditioning then 

p e lle t ized  into 3/8-inch p e lle ts . A magnet is  provided to  remove 

metals from the meal before i t  goes through the m ill.

The p e lle ts  are cooled and conveyed pneumatically to the 

p e lle t Bodega. Sore p e lle ts  are bagged in  woven sacks fo r  lo c a l 

sale.

Storage of O il

The o i l  from prepreasi g and from the o i l  stripper are 

pumped to the coconut o i l  storage tank through an o i l  meter.

Storage o f Solvent

Hexane is  stored in s tee l tanks provided cooling water 

spray on the outside surface of the tank. Hexane has a bo ilin g  

point o f  about 65 -  70°C and shor-id be kept cool to prevent 

solvent losses by vaporization. In other plants cooling is  

achieved by digging the tank underground. Decision to dig in 

•r  to in s ta ll the tank above ground depends upon the 0_ ->und- 

water le v e l at the s ite .

5.3 Technical Data

Raw Materials Specification (Copra)

Moisture centent o f copra received 8 -  16*

Moisture content of copra m illed 7 - 8 *

O il content o f copra received 58 -  65*

O il content o f  copra m illed 60 -  65*
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Preduct Yields (based on copra milled)

Coconup Oil 63 -  65Í
Meal Pellets 30 -  33*

Power consiciDtion 110 -  130 kwh per metric ten copra

Steam consumption 900 “ 950 pounds steam per ton copra

Mater consumption 10 -  12 cu.m. per ten e f copra

Solvent loss 1 -  2% of ¿repressed meal

Qua! i tv of Finished Products

Oil : Color 6 -  8E 36 -  46Ï

FFA 2 - 5 %

Moisture net mere than 0,2$

Pellets: Oil content 1 -  2$

Moisture content 0 1 &

Sise 3/8 inch diametei'.

7. Machine nr Supplier

French O il Machinery Company 

Piqua, Ohio, U.S.A.

For other Kichioery suppliers, please see partial l i s t  of names 

and addresses in  technology sheet II/1 "INTAGDUCTIOli TO KF£3UtiICaT- 

AND SGL7£NT EHRACTIC*1 OF COCOilUT DEL .

P.C.C. 1979



Product code CCCN 15«07 i  

Technolo^ sheet nc. I I  / 6

UNITED NATIONS INDUSTRIAL DEVEIOJEENT ORGANISATION 

AND ASIAN & PACIFIC COCONUT CC*y.UNITT 

" Consultancy Service on Coconut Processing Technology11 

CProject UF/RAS/78/QU9)

1. Technology ahect fo r  i FULL-SOLVF’T EXTPACTIOH PLANT PROPOSAL!
SI C.H.3. -  1^0 T COPRA/DAI

2. Used o f  fin ished product t O il- Rev material in  the manufacture o f

cooking o i ls ,  shortening, margarines, 

soap, g lycerine, detergents, p la s t i

c isers , surfactants, fa t ty  acids, 

fa t ty  alcohols.

Coprm heal- Ingredient in  tbs blending o f 

animal feeds.

3. Country o f  Origin t Pro ject proposed in  the Philippines by CMB 

¿4. Equipment»

1*.1. Description o f Equlpnenti

Copra Preparation Equipment

1- Copra Bin- 150, metric tons in  three compirtments o f 50 tons, 

with bottom gates and bottom screw conveyor, made o f  mild 

s tee l materials, 1 2

1- Bucket e leva tor- fo r  transferring o f  copra from the bin de livery  

conveyor to the copra crushers.

1- Screw conveyor- to d istribute copra to the two crushers.

2- Magnetic separator o f the p late type.

2- First-Pass Copra Crusher- fo r  preliminary reduction o f copra, 

with charging hopper, crushing con tro lle r, and e le c tr ic  motor 

d rive , stee l construction.
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Second-Рае 6 Copra. Crushers- 

wlth charging hopper, hammers 

s tee l.

fo r  further reduction o f the copra, 

, and e le c tr ic  motor drive, Hade o f

1- Cooker-Conditionere- o f  the superimposed pan type, with steam- 

heated pane made o f  s te e l, v e r t ic a l shaft scraping paddles made 

o f  s tee l, system to adjust the depth o f material in  the pans, 

and enclosed e le c tr ic  motor drive.

1- Magnetic separator- o f the rotary-drum type %o remove tramp 

iron  from copra, with co llec tin g  device and motor.

2- Grinding-Flaking M ill-  fo r  the prelim inary reduction and flak ing 

o f  cooked copra. The upper r o l ls  are made of centrifuged cast- 

iron  and are flu ted , the lo ve r  r o lls  are smooth. The equipment 

is  equiped with feed d istribu tor, spring-loaded sa fety  device, 

and an enclosed e le c tr ic  motor d rive.

Screw conveyor- fo r  co llec tin g  copra leaving the crushers.

1- Bucket e levator- fo r  conveying the cooked copra to the magnetic 

separator and than onto the screw conveyor d istribu ting the copra 

to  the grinding-flaking m ills .

1- Screw conveyor- to d istribu te the cooked copra to  the grinding- 

flak ing m ills .

1- Chain conveyor- to c o lle c t  the flaked copra and transfering to 

the solvent extraction  plant.

First-Stage Solvent Extraction

1 -  СКВ Percolation Extractor Model U0- where the flaked copra is  

p a r tia lly  defatted by means o f countercurrent m iscella and hexane 

washes. Equiped with automatic rotary dosing unit and charge hopper, 

outfeed screw conveyor, and ТЕ FC ex-proof e le c tr ic  motor drive.
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The shell is  of c a t Do n  steel. The casing, framework, and 

baskets are made of carbon-steel, the drainage screen made o f 

stainless steel, the wheels are o f die-cast Silumin, the drag 

chains are mads o f high resistance carbon steel.

1- K isce lla  Recirculating Pump- fo r  pimping solvo^t countercurrent 

to the d irection  o f tra ve l o f the baskets. The pump is  o f 

centrifugal type with TEFC ex-proof motor.

1- M iscella Pump- fo r  jumping m iecella leaving the Extractor to the 

K isce lls  F ilte rs . The pump is  o f  centrifuga l type, with TEFC 

ex-proof motor, and made o f  cast iron  casing and Im peller, and 

stainless stee l shaft.

1- K isce lla  Heater- fo r  heating the m iscella to the desired

temperature before entering the Extractor. The tubes are made of 

carbon s tee l.

Intermediate Flaking

1- Solvent-Tight Conveyor- fo r  fedding the p a r t ia lly  defatted 

copra from the f i r s t  Extractor to the hermetic flak er. The 

conveyor is  o f  endless screw type with carbo-steel casing, 

f l ig h ts  o f stain less s tee l, and with TEFC ex-proof motor.

2- Hermetically-Sealed Flaker- to rupture the unbroken o i l  ce lls  

and to convert the copra into th in flakes. The flak er is  equiped 

with carbon-steel charge hopper, feed-gate and feeder, TEFC ex

proof motor to drive the feeder; heavy-duty flak ing r o lls ,  made

o f ch illed  cast iron alloyed chromium-nickel, crushes fo r  cleaning 

the r o l le r  surfaces, le v e l device, jiu lley-flyw heel, and TEFC ex

proof e le c tr ic  motor d rive.

1- Hermetically-Sealed Conveyor- fo r  transfering the flaked copra 

from the Flaicers to the second-etage Extractor. The conveyor is  

o f e.idless screw type with carbon-steel casing, stainless s tee l 

f l ig h ts , and equip®1!  with a TEFC ex-proof motor.
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1- Hermetically-Sealed Elevator- to transfer the copra to the top 

o f the Immersion Extractor, o f twin-chain t i l t in g  busket type.

The e leva tor is  o f  one-body type sh e ll o f carbon e tee l. The 

shafts and wheels are made o f CliO s tee l, while the chain is  o f 

C50 s tee l. The e leva tor shell has doors fo r  chain inspection 

and assembly, and sight glasses. The e leva tor has a TSFC ex

proof motor with an o il-bath  speed reducer.

Second-St&ge Solvent Extraction

1- Immersion Extractor- to completely remove o i l  from the copra 

coming from the Intermediate Flaker by immersing and mixing in  

the solvent. The extractor is  made o f carbon-steel and is  o f 

v e r t ic a l cy lin d rica l design with bell-shaped top, tapered central 

part, and tumcated cone bottom with d irect connection to the 

underlying outfeed conveyor fo r  removing the defatted meal. 

Conical countersunk screw s t ir re r  rotate inside the extractor to 

e f fe c t  complete extraction o f the o i l  in  the meal. The end o f 

the s t ir re r  is  f i t t e d  with two shaped scrapers made o f C20 stee l 

to  prevent se ttlin g  o f meal to the bottom o f the extractor. The 

m iscella ou tlet pipe is  provided with carbon-steel wire mesh and 

quick-opening cleaning doors. The s t ir r e r  is  run a TEFC ex- 

proof motor and o i l -  bath speed reducer.

1- Outfeed Screw Conveyor- to remove the defatted meal from the 

bottom o f the Immersion Extractor and convey to the Drainage 

Conveyor. The conveyor is  horizontal and has a U cy lin d rica l 

casing made o f carbon s tee l. The outer part o f  the screw is  

brazed with an a n ti- fr ic t io n  m aterial. The conveyor is  driven 

by a drive assembly consisting o f stepless speed change gear, 

o il-bath  speed-reducer and TEFC ex-proof motor. 1

1- Drainage Elevator-which performs two functions; f i r s t ,  i t  picks 

up the deffated seal from the bottom o f the Immersion Extractor, 

and conveys i t  to  the top o f the Deeolventizer; and secondly,
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I t  a lloys the solvent to  drain through the materials In the 

perforated baskets so as to reduce the solvent content o f 

the defatted meal to the minimal. The e leva tor is  o f the 

twin-chain type with one-body shell made o f  carbon s tee l; i t  

consists o f v e rt ic a l component elements with sueprimposed 

inclined drainage and discharge chute. The shafts supporting 

the driving and id le  sprockets wheels as w e ll as the wheels are made 

from CUO s te e l, while the supporting and drawing twin-chain is  

fabricated in  C50 s tee l. The elevator is  driven by a TEFC ex-proof 

motor.

1- Rotary va lve- to  seal the e leva tor o f vapors d is t i l l in g  from the 

Desolventizer-Toaster. The valve is  o f the hermetic type with 

carbon stee l casing and s ta in less-s tee l ro to r. I t  is  driven and 

synchronized with Drainage e levator.

1- Basket F i l t e r -  to remove suspended coarse material which may be 

entrained with the m iscella leaving the Immereon Extiactor. The 

f i l t e r  is  o f  the bag type and is  o f v e r t ic a l cy lin d rica l design 

made o f  carbon s tee l, and equipsd with quick-opening cover.

1- Desolventizer-Toaster- to remove the solvent from the deffated  

meal and recovering fo r  reuse. The equipment is  o f v e r t ic a l 

cy lin d rica l design and consists mainly o f: the she ll made of

carbon stee l p lates, provided with steam jackets; d is t i l l in g  

trays with steam-jackets, made o f carbon s te e l; v e r t ic a l shaft 

made o f  high- resistance stee l aud keyed to i t  art. scraper 

paddles made o f CUO stee l which move the meal to  be desolventized 

from one tray down to the next; automatic meal leV e l con tro ller 

to maintain the depth o f  the meal on the trays; and a TEFC ex- 

proof motor d rive . 1

1 -  Outfed Screw Conveyor- to remove the defatted meal from the 

Desolventiaers o f cy lin d rica l design, made o f stain less s tee l, 

and equiped with a TEFC ex-proof motor d rive.
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1- Vapour Scrubber- to  wash the hexane vapors leaving the 

Desoiventiaer by spraying hot waier thus removing the 

entrained fines to avoid clogging o f the steam economizer 

and condenser. The equipment is  o f v e r t ic a l cy lin d rica l 

design in  carbon s tee l, with lower conical botton and 

removable dished cover. Inside the ¡oachioe are ba ffles  

to  e f fe c t  c ircu la tion  o f the vapors.

1- Gasifier- to keep the temperature o f the scrubbing water 

a t a temperature o f 70-80°C.

1- G asifier Pump- to pump water from the G asifier and then 

sprays the water into the Vapour Scrubber.

1- B o ile r- to recover hexane entrined in  the water leaving 

the Water-Solvent Separator and the G asifier by in jec tin g  

stripping steam. 1

1- Condenser- to  condense hexane vapors from the B oiler; o f 

tube bundle type, water-cooled, v e r t ic a l cylinder design 

in  carbon stee l shell and tube p lates, and admiralty metal 

tubes.

Miscella Pre-Concentration

1- Steam Economizer- to preheat the m iscella p rior to evaporation 

by heat exchange with the vapors from the DT. The m iscella 

side is  under partia l vacuum, thus some o f the hexane d is t i l ls  

o f f  from the m iscella and increase i t s  o i l  concentration. The 

equipment is  equiped with: feed breach to d istribu te the

m iscella un ifom ly in  tne tube bundle and is  o f  carbon s tee l; 

v e r t ic a l tube bundle consisting carbon stee l p lates, she ll and 

tubes; vaporizing chamber o f v e r t ic a l cylinder design and made 

o f  carbon s tee l.
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1- Condenser- Гог condensing and cooling the hexane i l s t i l l in g  

frota the Desolventiser; o í  the water-cooled tube bundle type, 

o í v e rt ic a l cy lin d rica l design with carbon s tee l tuble p lates, 

stain less s tee l sheel, acfeiratly se ta l tubes; equiped with 

quick-opening cleaning doorw and control sight glass.

1- Dephlegmator- to  separate, by water spraying, the hexane vapors 

cosing out of the airvent o f  the Condenser; o f v e r t ic a l cy lin d rica l 

design with diflhed-bottom made o f carbon steel, I t  is  equiped 

with quick-opening door, water sprayers, sight g lass; and packed 

with Hashing rings.

1- Condenser- fo r  condensing hexane d is t i l l in g  iron the ¿tesa 

Economizer; o f water-cooled ba ffled  tube type, v e r t ic a l 

cy lin d rica l design with carbon stasi sh e ll ed  tube p lates, end 

adn ita lty  s e ta l, tubes.

1 - Vacuum Pump- to create and maintain vacuum in  the vaporisation 

chamber o f the Steam Economizer, fa c i l ita t in g  the d is t i l la t io n  

o f hexane. The pump is  o f  the liqu id -sea l type with cast iron  

casing and im pèllere, and is  equiped with TEFC ex-proof motor 

d rive.

i-  Preconcenorated M iscella Pump- fo r  tra n s fe r íng the m iscalls fro *  

the Steam Economizer to the D is t i l le r ;  i t  is  o f rotary s e lf-  

priming type with cast iron  casing, acid-proof a llo y  im pellers, 

stainless s tee i shaft f i t t e d  with double mechanical sea l. I t  is  

equiped with TSFC ex-proof motor d rive . 1

1- Hexane Collecting Tank- fo r  receiving the hexane leaving the 

Condenser; fabricated in  carbon s tee l, o f  v e r t ic a l cy lin d rica l 

design with dished top and f l a t  botto*; with manhole and le v e l 

ind icator.
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1» H e x R e m o v a l  Pump- to  pump hexane f r o »  the Collecting Tank 

to the Hexane Storage Tack} i t  ie  o f the rotary self-prim ing 

type, with cast iron  casing, stain less s te e l impellers and 

•haft f i t t e d  with double mechanical asal; and is  equip** 

with a TEFC ex-proof actor d rive.

M iscella  F ilte r in g

2- Self-Discharging Rotary F ilt e r -  to remove fin e  partic les  fr o »  

the n isce lla  cooing froo  the f i r s t  Extractor; and consist o f: 

carbon stee l housing and f i l t e r  p late assembly, o f v e r t ic a l 

cy lin d rica l design provided at the hottoo with a special screw 

s t ir re r ; set o f f i l t e r  plates with heavy wire mesh mounted to 

a hollow shaft; f e l t  disk which provide sealing o f the p lates; 

set o f eilmnln spacers fo r  the f i l t e r  p la tes; oontrol aid le v e l 

sight glasses; inspection door; spray nozzles; and equiped with 

TEFC ex-proof motor.

2- F i l t e r  Pumps- to pump the m iscella leaving the F ilte rs . I t  is  

o f the rotary self-prim ing type with cast iron  casing, stain less 

stee l impellers and shaft, and single mechanical seal. I t  is  

equiped with TffC ex-proof motor drive.

1- M iscella Tank- fo r  co llec tin g  m iscella from the Rotary F ilte rs ; 

fabricated in  carbon e te e l, o f v e r t ic a l cy lin d rica l design, 

dishad top and f la t  bottom; and equiped with manhole and le v e l 

indicator,

1- M iscella Pump- to pump m iscella from the m iscella tank to tha 

Steam Economizer; o f rotary seif-prim ing type with cast iron 

casing, stain less s tee l Impellers and shaft with single 

mechanical seal; TEFC ex-proof motor. 1

1.  Sludge P » p -  to pump the sludge o f f i l t e r  cake and hexane from 

the Rotary F ilte rs  to the Percolator Extractor. I t  is  o f 

Centrifugal type with open im peller, cast iron  casing, cast 

iron  im pllera, stainless s tee l shaft with stu ffin g  box; equiped 

with TEFC ex-proof motor.

«
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M isca lls D is t il la t io n  and Stripping

1* Contimoue D ist ille r - to evaporete hex&oa from the miecelia, 

aol consista oft a feeding breech for aran distribution of 

miecolla to ba d irtillad  in  tha tuba bundla, u d i  of carton 

rtaal and diehed bottcai tuba bundla of vertical dasign and 

made o f carbon ataal, of vertical design with d .shed top, 

dons, and louer taperad bottoai conoe:ted to tuba bundla. I t  

la  aléa squlped with sight glassaP and foam-beaking oona.

1* Condene ir- fo r  d istilled  hsxana vapors, of the watercooled 

bundla /pa, of vertical cylindrical design with shell and 

tuba plates in carbon steal and tûbea in  adniralty natal.

1- Water-Solvent Separator- where water and condensed hexane 

are separated by settling; of the prlsaatio caisson type, 

mad? o f steel plates; equiped with manhole, adjustable height 

eiphon for water draining, stuffing box, and sight glass to 

chsck haxans ooidng out of the top by overflow.

1- Stripping Column- to remove, under vacuum, last traces of 

hexane from the o il  coming from the D istille r, and consists 

oft an o il  preheatar of concentric tubas; upper expansion 

chamber, of vertical cylindrical design with dished top, 

does, and taperad lower section, with foam breaking cone and 

sight glasses; cylindrical central chamber holding a aeries 

of cascade connected treys; lower boiling chamber, of 

vertical cylinder design, with dished bottom and tapered 

upper section, steam coil, live steam injection noaslea, 

stainless steel float valve, anf sight glasses. 1

1- Oil Pwp- to pump o il  from the Stripping Column to the Oil 

Storage Tank; of the rotary self-priming type with cast iron 

casing, stainless steel impeller sod shaft, and double 

meehanAosl eeal»
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1- Condenser- to condense hexane d istilled  from the D istilling  

Column; of vertical water-cooled tube bundle type with shell 

and tube plate* In carbon steel and tube* in  admiralty netal.

1- Vacuum Pump- to suck the noncondeneible* fro* Stripping Column; 

of the liquid-seal type; cast iron casing and iapllere> with 

TEFC *x-proof motor.

1- Oil Cooler- To cool o il frcm th* D istille r. The Cooler is  a 

heat-exchanger of th* vertical type, with stainless steel 

plate* tightened by two aliminum die-cast head-pieces with 

interposed gasket*.

1- Water Tank- to collect water from the Hater-Solvent Separator; 
of horlsontal cylindrical design with dished ends, with support

ing saddles, opening cover, and level Indicator.

1- Water Pump- to pump water frcm the Water Tank to the Boiler 

through the Dasifier, end also to provide water seal for the 

two vacuum pumps. The pump is  of centrifugal type, cast iron 

casing and impeller, stainless steel shaft provided with 

cuff ing box.

9

Vent Solvent Vapors Recovery System

1- Scrubber- to remove solvent leaving the a ir  vents of the 

Extractors and other equipment by spraying o i l ;  of vertical 

cylindrical design with dished ends, made of carbon steel. The 

Scrubber is  squiped with quick-opening door, o il sprayer, sight 

glasses, stainless steel float door, o il sprayer, sight glasses, 

stainless steel float valve, and Rashig rings packing. 1

1- Continuous Stripper- to strip the hexane from the scrubbing o i l ,  

f i r s t  by evaporation through indirect steam heating in the tube 

bundle and then by stripping with live steam in the inner column. 

The Stripper consists mainly oft feeding breech for uniform 

distribution of the mi6cella (oil-hexane mixture) to be d istilled  

in  the tube bundle, made of carbon steel; vertical tube bundle 

made of cabon steel; vaporisation chamber, operating under vacuum, 
made of carbon steel; and a set of control and safety instruments.
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1- O il Pump- to pump o i l  from the Stripper to  the Scrubber a fte r  

i t  ie  cooler in  the O il Cooler. The punp ie  o f the rotary 

self-prim ing type, with cast iron  casing, stain less s tee l 

im peller and shaft provided with double mechanical sea l; with 

TEFC ex-proof motor drive.

1- O il Cooler- to cool the o i l  leaving the Stripper before i t  

is  recycled to the Scrubber. Tt is  o f v e r t ic a l type, with 

stamped utainless s tee l p lates, aluminium d ie-east heed-pieces 

with gaacets.

Solvent Storage and Preparation

2- Solvent Storage Tanks- o f horizontal cy lin d rica l design with 

dished ends, amde o f carbon s tee l; provided with manhole, water 

drawing w e ll, and connections fo r  f i l l i n g  the tank, and an ti- 

spark tap.

1- Water Punp- fc r  purping water settlad  in  the Hexane Tank to the 

'Water-Solvent Separator. The pump is  o f rotary seif-prim ing 

type with cast iron eas ily , stain less steel impellers and shaft 

with a l ig l t  ,’qechanical sea l; TEFC ex-proof motor d rive .

1» Hexane Pump- to pump hexane from the Hexane Storage Tank to 

the Extractors; o f the rotary seif-prim ing type, cast iron  

casing, stain less stee l impellers and shaft with s ingle 

mechanical aeuJL; TffC  ex-proof motor drive.

1- Hexane Heater- to  heat hexane to be used fo r  solvent

extraction ; o f the v e r t ic le  tube bundle type heated by steam; 

with carbon s tee l tube plates and shell, carbon s tee l tubes; 

eqiiped with thermostats, ea fety  and control devices. 1

1- Hexane Pump- fo r  pumping hexane to the F ilte rs ; o f  rotary s e l f -  

primary type, cast iron  casing, acid proof a llo y  im pe lle r ', 

stain less stee l shaft with mechanical seal; TEFC ex-proof moto** 

drive.
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1- Hexane Heater- fo r  heating hexane going to the f i l t e r » ; rad» 

o f  carbon etee l o f concentric tube design.

P e lle t is in g  Plant

1- Meal Bin- to store extracted mealprior to  p e lle t is in g ; v e rtica l 

. cy lin drica l design, 6<J0 cu .ft volum», mild s tee l construction.

1- Meal Humidifier- to moisten the cake prior to p a lle tis in g ; 

consisting o f a ribbon-type conveyer with high pre; sure spray 

pipes, e le c tr ic  motor drive, and water pump.

2- C aliforn ia  Peiuet k i l l s -  to convert the extracted meal into 

3/8-inch p e lle ts , each witn a capacity o f 1* tens per hour; 

•quiped with 100-hp motor d rive, 3/U-inch feeder d rive.

2- P e lle t  Coolers- to cool p e lle ts  p rio r to storage, with exhaust 

fans and 20-hp motor d rive.

1- Bagging and Weighing Machine- to bag and weigh pexleta in  100- 

lb . woven bags at the rate o f  80 bags per hour.

Crude C il Storage

2- Crude o i l  storage Tanks- 33 f t  diameter by 2k fe e t high, mild 

s tee l construction; conical cover; with manholes, safety ladder 

and depth gauge, capacity 500 metric tons each. 1

1- Crude o i l  Pump- 2SO gpn, rotary type, with 15-h.p motor drive; 

to pump o i l  out o f the storage tank; cast iron casing, a llo y  

s tee l rotors, and stee l shaft.

U.2. Materials o f Construction- Refer to Equipment Description

k.3. Estimated cost o f Equipment:

Portion - US$ 1, 570,000

P e lle t iz in g  Plant- US$ 117,0C0

Crude O il Storage- DSt 125,000
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U.U Capacity- 150 metric tone o f Copra per 21* hours o f operation 

5. Process

5.1. Process Flow Diagram- See attached f lo v  diagram sheet

5.2. Description o f Process 

D elivery and Storage o f  Copra

Copra is  delivered to the Bodega in Jute sacks by trucks.

The weight o f the copra is  determined by weight-in minus weight- 

out through the weighbridge. The f in a l price o f a copra de livery  

i s  based on c la ss ifica tio n  and laboratory analysis.

Copra is  transfered to the Bodega by opening the sacks, 

emptying the copra into a receiving conveyor, l i f t in g  by bucket 

e levator into an overhead conveyor inside the Bodega, and f in a lly  

dropping ¿he copra through d istribu tion  chutes. Storage time is  

from 15 to 30 days to allow fo r  drying and moisture equalization. 

Storage is  arranged in  lo ts  and the copra i s  withdrawn on a f i r s t -  

in  firs t-o u t schedule.

Copra Transfer and Preparation

The copra is  transfered to the K i l l  by a network o f f lo o r  

conveyors; a r o to r - l i f t  which l i f t s  the copra from the co llecting  

f lo o r  conveyor to an overhead transfer conveyor to the H i l l .  At 

the K i l l  the copra is  received in a  Day-Bin.

From the Day Bin, a screw conveyor brings the copra to a 

bucket e leva tor which l i f t s  and drops the copra to the firs t-pass 

Copra Crusher. A Magnet located over the '.nclined through bridging 

the top o f the Elevator and the Crusher picks trmmp iron in  the copra.

The F irs t Crushers breaks the copra to chunks o f to  

s ize . The Second-Pass Crushers further reduce the s ize to 1/16" to 

1/8 ".
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The crushed copra is  then passed, through the Cooker- 

Conditioner to dry the copra and bring the moisture to the ro llin g  

temperature. The copra ie  f in a l ly  ro lled  in to thin flakee and 

oonveyeu to the f i r a t  Solvent Extractor. A magnetic separator 

picks a ll  iron before the copra ie  fed to the r o l le r .

Solvent Extraction

The copra i e  fed to the Percolation Extractor through a 

charging hopper f i t t e d  on top o f the equipment. Through th le hopper 

the copra is  dumped automatically into the basket which is  washed by 

ths rich m iscella. In  the Extractor, the copra undergoes counterfiow 

washing with solvent and m iscelia, in  a manner that, as the o i l  

content o f the copra goes down i t  is  washed with leaner m iscella so 

that at the end, the outgoing meal is  washed with the lean m iscella 

from the immersion Extractor. The o i l  content o f  the f in a l rich- 

m iscella is  about 30% while o i l  in  the meal is  about 12$i, on a solvent- 

free  basis.

The p a r tia lly  defatted meal is  taken out o f the extractor by 

a screw conveyor and tranefered to a Solvent-Tight Flake^where s t i l l  

in tact o i l  c e lls  are briken up. The flaked rea l is  then conveyed by 

the Bucket Elevator to the top o f the Seccod-Stage (Immersion) 

Extractor.

In  the Innersion Extractor, the meal is  washed in  a solvent 

bath which moves in  a path countercurrent to the decending meal.

During th is stage, the residual o i l  contained in  the meal is  reduced 

to about 1% (so lven t-free  basis). The lean m iscella leaving the top 

o f the Extractor passes through a Basket F ilte r ,  then pumped to the 

Percolation Extractor.

The deffated meal is  picked up by the Drainage E levator. Ab 

the meal is  l i f t e d  in the Elevator, i t  is  further washed by a counter- 

current flow o f fresh solvent which further reduces the o i l  content.

In the e levator the solvent is  draned out o f the meal thus reducing 

the load o f  the Desolventiaer. The drained meal is  then fed to the 

top o f the Desolventiaer- Toaster.
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Processing o f tae P ie c e ll*

The rich ■‘ecel.'a from the Percolation Extractor is pumped 

through the Rotary Filters which remove solid impurities from the 

idscella thus preventing fouling of the subsequent miscella 

evaporating equipment. The filtered miscella is pumped first to 

the Steam Economizer where it is preconcentrated by heat exchange 

with the hot vapors ieaving the Desolventizer-Toaster, then to the 
Miscella Distillation Equipment where hexane is evaporated, 

condensed, and recovered. From the Distillation Column, the oil 

is pumped to the Stripping Equipment where the last traces of 
solvent in the oil are removed by stripping with steam under vrcuua. 

The solvent-water vapors are condensed and delivered to the Hater- 

Solvent Separator where the ¿olvent is recovered for re-use.

The solvent-free oil from the Stripper is passed through an 

Oil Cooler and is finally pumped to the Storage Tank. The oil 

production is measured by an Oil Meter connected iu-line with the 

oil pipe to the storage tank-

The filter cake is washed with solvent to form a slurry 

which is pumped back to the Percolator. The two Filters are operated 

alternately- one on duty while the other is being washed or cleaned.

Processing of the Defatted Meal

Solvent in the deffated meal is removed in ihe Desolventizer- 

Toaster by heating the meal on steam-heated trays while being mixed 

by the scraper blades, and stripping with steam in the toasting 

section of the equipment.

The vapors leaving the top of the D-T pass through a Scrubber 

where entrained fines aie scrubbed by hot water 3pray, then to a 
Steam Economizer where + e vapors are precooled by heat exchange with 

the miscella, and finally to a Condenser where the solvent la 

recovered to be pumped back to the Solvent Tank.
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The defeated, dasolventised meal is  cooled ard conveyed to 

ths yeal Bin. A conveyor draws the meal from ^he Bin to  the 

Humidifying EQipment where water is  sprayed onto the aeal, and 

f in a l ly  goes to the P e lle t iz in g  K i l l  which converts the 1 eal to 

pexlete. The p e lle ts  are conveyed to the P e lle t Bodega fo r  shipment 

or baggvng.

Recovery o f Vent Vapo~s

Solvent vapors escaping from the Frtractors and Condensers 

are recovered by a vent vapors recovery system. Tho system consists 

o f  a Scrubber whe. e the solvent is  disolved by mineral o i l ;  c  Stripper 

which recovers the solvent from the o i l ;  and O il Cooler which re 

cools the o i l  for re-c ircu la tion .

5*3. Technical Data

Raw Katerials Specification (copra)

Moisture content of copra milled- 7 - 6$ 

Oil Content of Copra Killed- 60 - 65$

Product yields (based on copra milled)

Coconut Oil 63 - 65$
Heal Pellets 30-33$

Fower Consumption 

Steam Consumption 

¿ater Consumption 

Solvent loss

U5 -  50 kwh per ton o f copra 

1,200 - 1,500 pounds per ton copra 

18 -  2U cu. m, per ton o f copra 

1 - 2 $  based on copra processed

6. Quality of Finished Products:- 

O il: Color 6-8n 36-U8X

f'FA 2-5$

Moisture content not more than 0.2$

P e lle ts ! O il Content 1-2$

Moisture content 10-12$

Size 3/8" diameter
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7. Pachlnry Supplier » Solvent Extraction Plant- CMB

(Coatru*ioni Kechaniehe Bernardini)

f o r  the machinery suppliers see technology sheat 

no. I I A  "INTRODUCTION TO MECHANICAL AND SHSACTION OF 

COCONUT OIL* fo r  p a rtia l l i c t  o f names and addresses.

P.C.C 197?
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Product cod# CCCN 35.01 i  

Technology sheet no. I I  / 5

UNITED NATIONS INDL STP.IAL DEVELOP M.mi ORGANISATION 

AND ASIAN & PACIFIC COCONUT CCKF. UNITY 

"Consultancy Service on Coconut Processing Technology1* 

( P ro ject UF/RAS/76/OU9)

1. Technology sheet fo r  : OIL AND PIOUS THROUuH EDIBLE COPRA PROPOEtD

BT ANDERSON - 150 T COFRA/DAX

2, Jsed o f fin ished product i O il-  Raw material fo r  the production of * 1 * * * 5 6

Cooking O il, Margarines, and Shortening.

Edible Coco-Flour- Used as a high-protein food. 

Mixed with wheat flou r in making bread 

and other bakery products. Can also be 

used as a neat extender.

3. Country o f Origin : Philippines

U. Equipment:

u.1. Description of Equipment:

Nuts and Copra Receiving and Storage

1- Weighbridge, 30 T capacity, 50* i  10' platform, tick e t prin ter

fo r  weighing copra, and nuts.

1- Set o f receiving conveyor, r o to r - l i f t ,  and d istribution  conveyor

fo r  tranefering copra from bags to the copra s ilo s ,

5- Copra S ilos, 150 metric tons capacity each, with a ir  v en tilla to rs , 

sanitary cover with f i l t e r e d  a ir  vent, discharge conveyors; made 

o f  heavy I I  sheets and mild stee l supports.

6- Nut Bins, each with a capacity o f 100 metric tons of unhusked 

nuts, with corrugated asbestos roofing, concrete walls and 

flo o rs , and wooden gatee.
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In-Plant Copra yaking

100- Deshelling Boxes; with nut boxes, shelling pace, conveyors 

fo r  in-coning nuts and out-going kernel and ahells; aside of 

wood, conveyors amde o f mild stee l and o il-re s is ta n t 

conveyor belts .

1- sashing Conveyor fo r  washing kernels, 2’ diameter through by 

16 fe e t long; with hot water spray system, and drainage box; 

f l ig h t  and trough made o f stain less s tee l; with 2-hp motor.

1- Kernel Cutter to cut washed kernel in^o 1-inch pieces; v e rt ic a l 

screw type, 2Un diameter by 30n high; made of stainle66 s tee l; 

with 2-hp motor.

1- Kernel Conveyor fo r  transferring copra from Cutter to the Kernel 

Bin; screw-type; 16-inch diameter trough by 201 long; made o f 

stainless stee l and equiped with 3-hp motor.

1- Copra Dryer fo r  drying kernel; tunnel and try  type, forced

dra ft; with heat-transfer ducts for B oiler flu e  gas; walls made 

o f I I  sheets, stee l structure, steel ducts; stain less steel 

trays; equiped with 12 2-hp fans; capacity 25 tons o f copra per 

day.

1- Copra Dryer fo r  drying kernels; tunnel and tray type, forced

dra ft; with heat-transfer pipes fo r  exhaust steam from turbines; 

walls made o f  I I  sheets, steel supports and pipes, stain less 

stee l trays; with 12-2-hp fans.

1- Copra Cutter fo r cutting copra to size before tranfering to

copra bin; capacity 8 tons per hour; with 25-hp drive.

3- Copra bins, each with a capacity o f 50 tons o f copra; ve rtica l 

cylindrica l design, with sanitary conical cover; made o f heavy 

31 sheet on steel supports.
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Set o f conveyors fo r  transfer!ng copra from dryers and copra 

cutter and d istributing the copra to the copra bine; irade o f 

stain less s tee l, with 11 sanitary covers, and motor drives.

Copra Preparation and Pre-Pressing

Conveyor from copra bins to Copra Pre-Crusher; screw type o f 

stainless s tee l trough and f l ig h t ,  with 11 sanitary cover; 2- 

hp e le c tr ic  motor d rive .

Magnetic Separator with spreader; drum type electro-magnet; in  

lin e  with the copra conveyor to Pre-Crusher.

Copra Pre-Crasher; consisting o f a crusher with coarse granulating 

bare, in  carbon stee l construction; with magnetic separator, and 

7^-hp motor.

Copra D isintegrator; of cast iron construction with hardfaced 

harriers; diameter perforated screens and 75-hp motor drive.

Set o f conveyors to transfer copra from Crusher to Desintegrator; 

consisting o f a horizontal screw and a r o t o r - l i f t ;  a l l  equlped 

with dust-free sanitary covers; o f stain less s tee l construction; 

with independent motor drives.

Set o f  conveyors fo r  transferring copra from Desintegrator to 

Cooker-Conditioner consisting o f  a horizontal screw and a rotor- 

l i f t ;  o f stain less stee l trough, f l ig h ts ,  and shell and I I  

sanitary covers; with independent motor drives.

Special French Dual Cage Screw Press with water-cooled cage and 

barrel; equiped with water-cooled two-speed shaft with separate 

a il-coated  reversib le dischrage worms and tapered co lla rs , 

adjustable cone mechanism. The Pres is  driven by a 200-hp motor 

with a variable-speed mechanism.

Pet o f  conveyors to transfer copra from Cooker-Conditioner 

consisting o f a horizontal screw; a r o t o r - l i f t ,  and a d istribution
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conveyor; a l l  o f stain less stee l with I I  sanitary covers; 

equiped with independent but synchronized motor drives.

1- Overflow bin and copra return conveyor to return overflow

from expellers to feed conveyor; o f sta in less s tee l construct

ion with sanitary covers.

1- 7-high, 10Cn diameter Cooker-Conditioner with a l l  bottoms steam- 

jacketed; with automatic floa tin g  type gates to control le v e l o f 

m aterial; scraper paddies, automatic temperature control fo r  

each chamber; and 60-hp motor d rive ; a l l  parts in  content with 

material o f stainless s tee l.

1- Rotary-type Cake Cooler; with f i l t e r e d  cooling a ir  system; 

parts in contact with material o f sta in less 6 teel; with two 

motor drives.

1- Set o f  conveyors to transfer copra cake from Screw Fress to 

cake cooler; o f stainless s tee l construction and with sanitary 

covers; synchronized motor drives.

1- Set o f  conveyors from Cake Cooler to Solvent extractor; drag- 

chain type; a ll parts in  contact with materials o f stain less 

s tee l; with variable speed motor d rive.

1- O il Drainage Trough from Screw Press to Screening Tank; made o f 

mild s tee l; and equiped with a riboon screw to move the foots, 

with 1-hp motor drive fo r  the screw.

1- Copra Cake iranulator fo r  breaking prepress cake prior to 

solvent extraction; with 5-hp motor d rive.

Solvent Extraction

1- Basket-type Solvent Extractor; consisting o f 12 compartment 

with 6 extraction stages; equiped with 2-hp feed conveyor; 

m iecelia and solvent d istribu tion  pipes; out-take sealed 

conveyor; motor drive fo r  baskets and out-take conveyor
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5- M iscelia pumps, centrifugal type with TLFC ex-proof motor.

1- Solvent pump, centrifuga l, with TEFC er-proof motor.

1- M iscella Evaporator; consisting o f  a long tube evaporator 

with 30 1-4" O.D. 6tainless 6teel tubes 15 f t .  long with 

entraiiwent separator and automatic le v e l con tro ller.

1- Stripping Column; lU-inch diameter I  30' high; with steam in 

jec tion  no*zles, vaccum system; 16" diameter x 6 ! long condenser.

1- Primary condenser, 30" diameter x 8 f t  long; 860 sq. f t .  of 

heat-transfer surface.

1- Secondary condenser, 16" diameter x 6 f t  long.

1- Final Solvent Recovery System consisting o f a 10" diameter 

mineral o i l  scrubber, 10-inch diameter mineral o i l  stripper, 

o i l  heater, o i l  cooler; with pumps and instruments.

1- Solvent-iater Separator to recover hexane from hexane and 

water condensate from strippir^ column.

1- Desoiventizer-Toaster and Flash Desolventizer System, equiped 

with feed conveyor, 72" rea l co llec to r , liO-hp centrifugal 

blower, 1100 sq ft hexane superheater, U8" vapor scrubber, 

sealed discharge conveyor, temperature and pressure monitoring 

instruments, combination pneumatic meal cooler/conveyor.

3- Pumps fo r  solvent and m iscelia from vacuum units.

1- Finished o i l  Pump.

1- Cola water pump.

1- Finished o i l  pump.

1- Steam, condensate tank and pump.

Processing o f Extracted O il

1- Automatic G il Settling Tank having three separate settling  

chamoers, each with a continuously running chain with paddles



- 6 -

to  pick up the fvot?,  carry then across the wedgewire, drair. 

board to remove the free  o i l ,  and discharge th is foots back 

in to the run-around vonveyor system.

Plate and Frame F i l t e r  Presses, 36 inches square x UZ p lates, 

with hydraulic closing device.

Pump to pump o i l  from Settling tank to F ilte r  presses.

Pump tc transfer o i l  from F ilte r  Press to F ilte red  o i l  tank.

Pump to transfer o i l  from f i l t e r e d  o i l  tank to storage tank.

F ilte red  o i l  tank, 10 tons o i l  capacity, or mild s tee l 

construction, v e r t ic a l cylinder design.

O il P eter, volumetric type; in sta lled  in  lin e  with pipe 

carrying o i l  to  the storage tanks.

Processing o f Peal to Edible Flour

peal Bin, 10 cu. m capacity; v e r t ic a l cylinder design with 

sanitary cover; recovery cyclone, dust bag, o f stain less s tee l 

m aterial.

Flour P i l l  Plant consisting o f  grinders and pulverizers; cyclone 

c la s s if ie r * ,  gyrating screens, recovery cylones, and bag dust 

f i l t e r s .

Set o f conveyors-to transfer materials in  flo u r  m ill.

Flour Bin, 15 tons capacity, o f stain less s tee l material; 

v e r t ic a l cylinder design with sanitary cover.

Bagging and Weighing Equipment, automatic; with hopper, gross 

scale; capacity 6000 pounds per hour in  100-lb weighouts.

O ff-C ite Equipment

Steam Boiler, water-tube type, with brick furnace fo r  burning 

coconut sh^ll fu e l, capacity 3U,5CO lb . per hour steam at 250 

psig; equiped with multi-cyclone flue dust separator and high 

temperature flu e gas blower fo r  blowing hot flue gas to the 

copra dryer.
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1- Tubo-Jenerator, 5CC KVA generating Unit at UuO vo lts , 60 c/cies,

3-phase; non-condensing type turbine using 250 lb . superheated 

steam with a bacic pressure o f 10 psig. Exhaust steam to be used 

in  copra dryer.

2- Crude o i l  Storage Tanks, each with a capacity o f 500 metric tons 

o f o i l ,  33' diameter by 2U f t .  high; mild s tee l material.

1- Crude o i l  loading Pump, rotary type, capacity 500 g f » ,  with 30- 

hp motor d rive.

1- Cooling tower, natural d ra ft, 300 gpr. with a cooling range from 

120°F to £0°Fj with recircu lation  pump, catch basin.

1- «iater Supply system, deep w ell and storage tank; 150 ¿pm,

1- B oiler Feed eater Treatment System.

ii.2. Materials o f Construction- Refer to equipment description

U.3. Estimated cost o f  Equipment- USO 2.7 M illion  including o f f - s i t e ,

end copra drying equipment.

U.U. Capacity- 150 metric tons o f  copra per 2k hours operation.

5. Process

5.1. Process Flow Diagram- Refer to attached flow diagram sheet

. Description o f Frocess:

De liv e ry  and Storage o f C-^pra

Copra used is  o f edible-grade, produced in  Copra Centrals 

s p ec if ic a lly  designed and operated to produce eu_lble copra. The 

copra is  packed in clean polyethylene bags and transported to the 

F i l l  in  clean covered vans.

In the F i l l  the copra in  bags are stacked in  the Copra Bodega 

or debagged and stored in  specially-designed seMs equiped with 

v en tilla to rs . A ll conveyors and handling equipment are covered to 

prevent contamination o f the copra.



STMri.fFTED PROCESS FLOW DIAGRAM 
PROPOSED HIGH-GRADE OIL AMD COCO-FLO’JR EXTRACTION PLANT 

USING COCO -  SHELLS AND HUSKS FOR STEAM AND POWER GENERATION
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In-Plant Copra Production

loout 50% o f the copra requirement are produced in-plant 

to rake availab le coconut shells fo r  fueling the etea* b o ile r  and 

copra dryer6.

Unhusked nuts are delivered to the plant, weighed on the 

weigh bridge and stored in the nut bine. Spoiled nute are hand

picked to be made into ordinary oopra.

The nuts are conveyed to the deshelliug station  where the 

shells are removed manually using desheluing too ls . The shells  are 

carted to the B oiler house fo r  fu e l. The kernels are conveyed by a 

b e lt conveyor to the washing conveyor. In the washr*r, the kernels art 

sprayed on with high pressure hot water while they are s tirred  and 

conveyed continuously.

The washed kernel are then cut into small pieces o f about 

1-inch size and oaeeyed to the dryers.

Three dryers are used; one heated by b o ile r  flu e gases; 0D9 

heated by exhaust 6team from the steam turbine; and the th ird is  

independently heated by flue gases from a sh e ll- fired  furnace. The 

dryers are o f the tunnel type with ro llin g  trays trave llin g  in  a tra in  

through the length o f  the dryer, semi-continuousiy. Hot a ir  is  

circu lated, by means o f motor driven fans, in  several passes to maximize 

heat u t iliza t io n . The copra are allowed to cool in  a cooling room before 

they are conveyed to the copra bins.

Copra Preparation and Oil Extraction

Copra from Copra Centrals are o f large s izes . They are f i r s t  

crushed to about s ize  and conveyed to the copra bin to be mixed 

with in-plant copra.

From th is  point the copra is  propessed by conventional pre

pressing and solvent extraction. However a l l  conveyors ard handling 

equipment are made o f stain less stee l and provided with sanitary covers.
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Flour K illin g

The solvent extracted meal from the meal bln is  conveyed to 

a f i r s t  stage pulveriser. The pulverised meal is  conveyed pneumatically 

to  a c lass ify ing  cyclone. The fines are fed to a Screener wi h fto-mesh 

screens, the fines are conveyed to the flou r bin; while the coarse 

partic les are conveyed to a second pu lverizer where i t  undergoes second 

grinding together with the coarse product from the c lass ify ing  cyclone. 

The material cosing from the second pu lverizer i s  conveyed to the 

Scree ner.

The coconut flou r is  packed in  standard 100-lb flou r bags. The 

bags are transported to  the Flour Bodega in  pa lle te  by f o r k l i f t  trucks.

Storage o f Products

The coconut o i l  is  stored in  two 500-metric ton s tee l storage 

tanks. The flou r bags are stacked in  sanitary and ven tilla ted  fcodega.

Steam and Power generation

The steam requirements o f  the plant is  generated by a sh e ll- 

f ired  Steam B oiler. D efficiency in  fu e l w i l l  be supplemented by shells 

and husks purchased from external sources. The hot flue gases are used 

fo r  copra drying.

About $0% o f the power supply w il l  be generated by a steara- 

tubine- driven Jenerator driven by steam from the Steam B oiler. The 

exhaust steam is  used for copra drying.

5.3. Technical Data:

Raw hatería ! Specifications

Edible Copra: O il content- 65-70^

Moisturo content- 6-7% 

hold and bacteria-free 

Clean and white

Cocormhs; hature nuts 12 to 15 months old

Without cracks and free from spoilage 

To be delivered clean o f busks.
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Product Y ields

Coconut oil 6U-68% (average 65%)

Coconut Flour 30-3U% (average 33%)

Power coneur.ptIon "S-50 kwh per ton o f copra (arterna l source)

Steam consumption 90C-1000 1 -j per ton copra (s e lf- s u f f ic ie n t )

vJater consumption 10-15 cu. ■ per tou o f copra

Solvent loss 1-2% o f pre-press cake

6. duality  o f Finished Products

Coconut o i l -  Color 1-2R 6-121

FFA 0.5-1.0% as o le ic

Moisture Content not more than 0.2%

Coconut Flour- (average analysis)

Partic le  s ize  80-rcesh

Moisture content 5.3% 

Oil content 2.0%

Protein content- 2U.8% 

Carbohydrates- 52.6% 

Ash- 5-5%
Crude Fiber 9.8%

7. Source o f  Information: P. C. Catanaoan

President,

Sta Cruz, Agro-Industrial Corporation

Note: This Project has been approved fo r  impleirentation by the

Board o f Investments o f the Government o f the Philippines.

P.C.C. 1979
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Technology sheet no. I I  / 10

UNITED NATIONS I NDUSTRIAL DEVELOPPENT ORGANISATION 

AND ASIAN k PACIFIC COCONUT COKMUNITT 

"Consultancy Service on Coconut Processing Technology" 

( Pro ject UF/PvAS/78/01+9)

1. Technology sheet fo r  i OIL FPOK FRESH NUTS - PROPOSED PLANT

BT ANDERSON - 250 T HUSKED NUT^DaT

2. Uses o f fin ished products: O il -  used as raw material fo r  the manu

facture o f edible o i l ,  margarines, 

shortening.

3. Country o f or ig in  : Dehydration process developed in  the U.S.A. Kernel

preparation system developed in the Philippines.

ii. Equipme nt »

l i . l  Description o f Equipment

Nut Receiving

1- Weighbridge - 30 T capacity, 50' x 10' platform, with ticket 

p rin ter, two-section straight lever scale.

6- Nut Bins - fo r  storage o f husked nuts, each with a ca^scity 

o f about 250,000 nuts; concrete f lo o r  and side walla, woodsn 

gates, and corrugated asbestos roofing.

1- Payloader - d iese l fu e l driven, 0.5 cu.m, bucket, rubber 

wheels.

Kernel Preparation

100- units, Deshelling Stations, with nut boxes fo r  500 nuts, 

deshelling pads, shell boxes; structures o f wood material, 

synthetic rubber conveyor belts.



300- Deshelling Toole -  fo r manual removal o f shells from nuts, 

made of tool steel.

3- Jfut Distrloution Conveyor -  to convey and distribute nuts 

to the nut boxes, consisting of an inclined drag-chain 

conveyor to l i f t  nuts to the belt d istribution conveyor; 

each driven by 5-hp motor.

2- Kernel Conveyors -  to collect kernels frcm deshelling

stations to the kerr.al collection conveyor belt conveyors; 

each with 3-hp motors with speed reducers.

1- Kernel Collecting Conveyor -  to co llect kernels from the 

kernel conveyors and deliver them to the washing conveyor;

300 beb diameter by 10 meters long; made o f stain less steel; 

with 5-hp gearmotor.

1- Rinsing Conveyor -  Inclined screw conveyor fo r washing

kernel prior to processing; 500 mm diameter by 8 meters long; 

with high pressure w iter spray nozzels; stainless steel 

material; equipped ' ith  5-hp gearmotor.

1- Inclined Transfer Conveyor -  screw conveyor to transfer

washed Kernels to Kernel Surge Bin; 500 mm diameter by 10 meters 

long, stainless steel material; equipped with 5-hp gearmotor.

Kernel Dehydration

1- Kernel Surge Bin -  7 cbm capacity, mounted over twin 500 mm 

screw conveyors driven by lG-hp gear motor; stain less steel 

construction.

1- Prebreaker - heavy duty, industrial type unit for pre.. mak

ing kernel preparatory to feeding to process; with hopper, 

cast-bolted anvils; hammers tceyed to shaft; stainless steel 

construction; equipped with 100-hp motur vj.th speed reducer.
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1- Indirect Screw Conveyer -  to transfer kernel front the

Prehreaker to the Feed Control Bin; U00 ¡nr* diameter, made 

of stainless steel; equipped with 5-hp gearmotor.

1- Feed Control Bin -  to control flow of kernel to process; 

with high and low leve l controls, live-bottom variable- 

speed trip le  screw discharge conveyor, ?.5-hp motor and 

drive; stainless steel material.

1- Fluidizing Tank -  fo r suspending crushed kernel in  o il ;  

vertica l cylinder design; stainless steel material; with

7.5 hp agitator.

1- Fluidizing Tank Pump -  to deliver slurry of o i l  and crusned 

kernel from Fluidizing Tank to Desintegrator; cast iron  

material; with 10-hp motor.

1- Desintegrator -  for fin a l wet grinding of kernel slurry from 

Fluidizing Ta-^;; heavy-duty; with 75-hp motor.

1- Evaporator Feed Pump - ( f i r s t  stage) -  to deliver a uniform 

flow of slurry to th- f i r s t  stage evaporator from the level 

control tank; open impeller centrifugal pump with 2$-hp 

motor, cast iron construction.

1- Evaporator Feed Pump (2nd stage) -  to deliver a uniform 

flow of slurry from the f i r s t  stage evaporator to the 2nd 

stage evaporator; open impeller centrifugal pump with 20- hp 

motor; cast iron construction.

1- Double-effect Evaporator -  to remove vater from the kernel 

slurry; fa llin g -film  type; with r ise r pipe, sight glasses, 

product mixer pipe; temperature controls; 30U stainless  

steel construction.
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1- Fain Condenser -  to condense vapors from the Evaporators and 

to assist in  the maintenance o f vacuum; 301; stainless steel 

tubes and cast iron body.

1- Ejector System -  to create vacuum in the evaporators; two 

steam-jet ejector with interconlenser and a fter condenser; 

steel body and stainless steel contact parts.

1* Recirculation Pump ( f i r s t  stage) -  to recirculate slurry in  

the f i r s t  stage Evaporator; centrifugal open impeller type, 

stainless steel construction; with ?5-hp motor.

1- Recirculation Pump (2nd stage) -  to recirculate slurry in  

the 2nd stage evaporator; centrifugal open-impeller type; 

stainless steel and cast iron material; with 50-hp motor.

1- Centrifugal reed Pump - to feed water-free slurry to Centri

fuge; centrifugal open-impeller stainless and cast

iron material; with 15-hp motor.

1- Centrifuge - to separate o il  from dehydrated kerne.. ; nolid- 

bowl continuous centrifuge; stainless steel and cast iron  

material; with UO-hp motor.

1- Expeller Press Surge Bin -  to store centrifuged Kernel to 

assure continuous feed to Expeller; rectangular design, with 

double screw bottom conveyors; stainless steel contruction; 

with 1.5-hp motor drive for each conveyor.

1- Recycle Oil Tank -  to hold o i l  from Centrifuge prior to re

cycling to Fluidizing tank; cylindrical design, etainless 

steel material, with bubbler connection for leve l indication.

1- Oil Pump -  to deliver o i l  from Oil Recycling Tank to F lu id iz

ing Tank; centrifugal open-impeller type; cast iron material; 

with 10-hp motor.
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i -  Centrifuged Discharge Conveyor -  to transfer coil-.'8 from 

centrifuge to Expeller Surge Bin; screw conveyor with 10-hp 

motor; stain less steel material.

O il Extraction

1- Anderson (AN-6-E) Heavy Duty Duplex Super Duo Expeller- to 

extract the o i l  from the dehydrated kernel. Equipped with 

111" conditioner vessel; five section horizontal (5 5 " )} and 

long ( 2 5 - 5/8 " )  vertica l drainage barrels; heavy duty water- 

cooled hard-faced Main Worn shaft driven by a 75-hp motor; 

assembled vertica l shaft driven by a 60-hp motor; thrust 

unit choke unit; and "across the H ob" starters.

O il and le a l  Processing

1- Anderson Ho. 16 (AN-S2-E) Oil Screening Tank -  to screen out 

entrained foots from the o il leaving the Expelier; mild steel 

construction; with 1-hp motor to drive conveyor.

1- Oil lump -  to pump o i l  from Screening Tank to Unfiltered Oil 

Tank; centrifugal; cast iron material; with 2-hp motor.

1 - Unfiltered O il Tank -  to hold o il from Screening Tank prior 

to f i lte r in g , 2000 gallon capacity, mild steel construction; 

equipped aith a 3-hp agitator.

1- F iltering Pump -  to pump unfiltered o il through F ilte r  Press, 

rotary type; cast iron material; with 5-hp motor.

1- Plate and Frame F ilte r  Press -  to c la r ify  o i l  from Screening 

Tank; 36 x  36 with U2 chambers fo r forming 1^ cakes; flush  

type plates; ca3t iron material; with ratchet gear closing 

device, o i l  receiver, c&ke catch pan.
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1- Filtered Oil Tank - to hold filtered oil prior to pumping 
to the oil storage tank; 2000 gallon capacity; cylindrical 

design, mild stee] Material.

1- O il Pump -  to pump filte red  o i l  from the fi lte re d  o i l  tank 

to the O il Storage Tank; centrifugal; cast iron material; 

with 10-hp motor.

1- Vegetable Oil Meter -  to measure coconut o i l  pump to the o i l  

storage tank; cali brated in lit e r s  on straight reading d ia l; 

automatic temperature compensating unit.

1 - Lot of cake and meal conveyors and elevators; total of 20-hp 

motors; stainless steel material.

1- Anderson ( AN-195“£“0^) Rotary Cake Cooler -  to cool the

expeller cakes prior to grinding; walls and cover of stainless 

steel; with 5-hp motor.

1- Cake Grinder - to grind expeller cakes prior to bagging; disk 
type; with peiuianent magnet, inlet chute, screens and 30-hp 

motor.

1 - Meal Bin -  to hold ground meal prior to bagging; 100 coo 

capacity; cy lindrical, stainless steel construction.

1 - Bagging and Weighing Equipment -  for bagging pulverized meal. 

Capacity 1500 kg per hour of $0 kg weighoute, includes bag 

closing machine.

1- Coconut O il Storage Tank -  capacity 500 metric tono of o il ;  

cylindrical, mild steel, with conical top cover safety ladder, 

cleaning manholes, and leve l indicator.

U.2. Materials of Construction -  Refer to equipment description.

li.3. Cost of Equipment (estimate) -  US $ 2,700,000 F.O.B. (as lis ted )

U.U. Capacity -  250 metric tons of husked nuts (equivalent to 50 tons

of copra) per 2 k  hours operation.
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5.2. Description of Process:

Nuts Delivery

Husked mature nuts are delivered to the plant in trucks.

A weighbridge is  used io determine the weights of nuts de liveries. 

The nuts are stored in any one o f the six Nut Bins. While the 

nuts are being transfered from the trucks to the Bins, immature 

and spoiled nuts are hand-picked and returned to the supplier. 

Withdrawals of the nuts fo r  processing are scheduled on a f i r s t -  

in  firs t-o u t basis. Long exposure of nuts to sunlight during 

transport and storage should be avoided to Prevent cracking of 

the nuts. Cracke* nuts spoil quickly.

Kernel Preparation

The nuts are transfered from the Nut Bine to the nut 

conveyor hopper by means o f a payloader. A drag-chain inclined  

conveyor elevates the nuts to the belt conveyor which in turn 

distributes the nits to the nut boxes at the deshelling stations.

The nuts are deshelled manually U6ing a deshelling tool 

(ax). An experienced sheller can deshell at least 1000 nuts per 8 

hours work. The kernels are then cut open to drain out the water. 

Belt conveyors co llect the kernels from the stations and de liver  

them to a collecting conveyor which delivers the kernels to the 

washing conveyor.

At the «ashing Conveyor, which is  an inclined screw 

conveyor, the kernels are washed by high pressure water sprays 

along the whole length to the conveyor. This rinses out d irt  and 

foreign matter from the kernels.

F inally , the washed kernels are conveyed to the Kernel 

Surge Bin in the dehydration plant.



D e h y d ra t io n  o f  C oconut K e rn e ls

From the Kernel Surge Din, the kernels are conveyed 

past a Magnetic Separator, which draws out tramp iron, to the 

kernel Prebreaker. The prebreaker cuts the kernels into 

email partic les . An inclined screw conveyor transfers the 

crushed kernel to the F lu id izing Tank.

At the F lu id izing Tank, recycled o i l  from the Centri

fuge ie  added to the kernels a t a specified  uniform rate to 

form a slurry. A s t ir re r  keeps the kernel in  uniform 

suspension in  the o i l .  The slurry is  pumped continuously to 

the Desmtegrator.

The De6integrator grinds the kernel in o i l  into an 

almost homogenous mash slurry consisting o f kernel fines, 

water and o i l .  This slurry is  next fed  to the f i r s t  stage 

evaporator.

The water from the slurry is  evaporated under vacuum 

in  a series o f two evaporators. A two-ct ge steam-jet e jector 

connected to the second-stage evaporator creates the vacuum.

A main condenser, and intercondenser, and a fte r  condenser with 

barometric legs condense the evaporated water and the e jector 

steam. Recirculating pumps fo r  each o f the stages keep the 

slurry in  suspension during the evaporation process. The 

product leaving the 2nd stage evaporator is  a slurry o f dried 

kernel fines in  o i l  which is  subsequently pumped to the Centri

fuge.

The Centrifuge separatee most o f the free o i l  from the 

kernel. The separated o i l  is  pumped to the Recycle O il Tank 

fo r  recycling to the F lu id izing Tank. The dehydrated kernel is  

conveyed to Expeller Surge Tank in  the o i l  extraction plant.
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Oil Extraction (Pu ll-Press;

From. the Expelier Surge Bin, the dehydrated kernel is  

fed  to the Conditioner where i t  ie  heated to about HS°C and 

kept at th is temperature fo r  about 20 minutes and then fed to 

the Expelier where i t  is  suujected to dcuole pressing. The main 

worm o f the expe lier is  water cooled whii6 cage is  cooled by 

cool o i l  spray to reduce the extraction temperature. The cake 

leaves the expe lier with an c i l  content o f  about 7% at a 

temperature o f about 100cC. The extracted o i l  leaves at the sane 

temperature with about 20% entrained E-.Mds. The cakes are 

conveyed to the Cake Cooler while the o i l  flow  to the Screening 

Tank.
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Processing o f Extracted Oil

At the Screening Tank, the foots (s o lid s ) s e tt le  at 

the oottom and are continuously Ecooped out by a series o f chain- 

mounted scrapers which l i f t  the foots to the screen on top o f the 

tank. The o i l  in  the foots is  drained out a6 they trave l across 

the screen. At the end o f the screen the foots drop into a screw 

conveyor which brings them back to the Expelier.

The o i l  in  the Screening Tank is  decanted and pumped 

to the Unfiltered O il Tank. The o i l  contains about 10% solids 

which are kept in  suspension by an ag ita to r. To remove a l l  the 

solids and c la r i fy  the o i l ,  i t  is  f i l t e r e d  in a plate and frame 

F ilte r  Press, and f in a l ly  pumped to the O il Storage Tank. A 

Vegetable O il Meter in lin e  with the o i l  product lin e  to the 

storage tank measures the quantity o f o i l  produced.

Processing the Expelier Cake

The cakes which leave the expe lie r at about 1C0°C ir e  

cooled down to about 60°C as they pase through the Cake Cooler. 

The cakes are cooled by crop',-flow with cool clean a ir . The 

cooled cakes are then pulverized by a disk min into about U0 

eeaah meal fin es .



Il -

The rea l powder is  conveyed to the rea l t in  from where 

i t  ie  bagged fo r  storage or sale.

5.3 Technical Data

Raw Material Specification  (husked nuts)

Kernel in  nuts Uh% (average)

Moisture in  Kernel 50? (average)

O il in  moisture-free kernel 65?-70?

Product Y ields

Coconut o i l  lU-15? of weight o f nuts

Meal powder 8-7? o f weight o f nuts

Power Consumption 

Steam Consumption 

Water Consumption

70-60 kwh ton o f nuts 

500-600 kg per ton o f nuts 

10-20 l i t e r s  per minute (make-up water)

6. Quality o f Finished Products

Coconut o i l  1 Color - 1-2R 6-121 (Lovibond - c e l l )

FFA - 0.5? maximum (average 0.2?) as lauric 

Moisture not more than 0.2?

Meal Powder : 1.5a 91 (5^n c e l l )

O il Content - 7-6?

Moisture Content - 2-3?

Edible grade, about U0 mesh powder

7. Machinery Supplier: Dehydration and Extraction equipment-Anderson

8. Source o f Information : P.C. Cat: jan

Consultant

P.C.C. 1979






